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413 WASTE MANAGEMENT IMPACTS

Solid waste generated at the NEF will be disposed of at licensed facilities designed to accept
the various waste types. Industrial waste, including miscellaneous trash, filters, resins and -
paper will be shipped offsite.for compaction and then sent to a licensed waste landfill.
Radﬁ:achve waste ‘will be; collected in tabeled contalners in each Restricted-Area and
trahsferred 1o the Solid Waste Cotlectton Room for. inspection “Suitable waste will be volume-
reduced and all radioactive waste drsposed of at a’'licensed LLW disposal facility. Hazardous
and some mixed wastes:will bé collécted at the point of generatron transférred to the Solid ™~
Waste Collection Room,‘inspected, and-classified. ‘Any mixed waste that may be processed to

. meet land-disposal requirements may be treated-in its original oollectlon container and shtpped

" as LLW for disposal. There will be no'onsitedisposal of solid wasté at the NEF. Waste"

‘Management Impacts for onsite disposal, therefore, need not be.evaluated.-Onsite storage of
UBCs wm mlntmally impact the envrronment. A detailed pathway assessment for the UBC
Storage Pad is provided in ER Sectron 4 13 3 1 A, UBC Storage..:- < i = o

" "NEF will genérate' approx:matety ATT0kg (3 0321b3) of Resolirce’ Conservat:on and Recovery .'

"Act(RCRA):hazardous wastés peér.year-and 50 kg (1 10 Ibs) of ‘mixed waste Thts is's an average
of 147 kg (325 Ibs) per month. “Under New Mexico regulations, ‘a facility that generates less
than 100, kg (220 Jbs) per month js conditionally exempt. . In New Mexico, hazardous waste ‘-
generators are ctassrt' ed by the actual monthlylgeneratlon rate, not the annual average. 'Grven
"that the average s over 100 kg/mo (220 |bslmo) '‘NEF would be oonstdered a-small quantrty
generator ‘and would not be oondrtionally exempt from the New.Mexico Hazardous Waste -
Buredu (NMHWB) hazardous waste regulations. Within 90 days after the generation-of any new
waste stream, NEF will need to determine if it is classified as a hazardous waste, If so, the NEF
will need to notify the NMHWB “within that time period. As a small quanttty generator. the NEF
'will be required to file an annual féport to the NMHWB and to’ pay an‘annual fée" The NEF
plans to ship all hazardous wastes offsite wrthrn the allowed timeframe, therefore. r;o further

- permitting should be neoessary “Without the appropriate RCRA permlt NEF will not’ treat store |
-or.dispose of hazardous wastes onsrte therefore the Impacts for such systems need not be
evaluated. . S :

. 4131 . Waste Descrfptions

Descnptlons of the souroes, types and quantmes of sohd hazardous. radloactrve and mtxed
wastes. generated by NEF oonstruction and operatlon are provrded in. ER Sectron 3 12 Waste
Management et IR . R P

4.13. 2 Waste Management System Descrtption

Descnptions of the proposed NEF waste management systems are provrded in ER

- NEF Environmental Report = R ‘Revision' 2, July 2004 I

Page 4.1‘3-1

LES Exhibit 109


Secy
Text Box
LES Prefiled Exhibit 109
Docketed 09/16/2005


4433  WasteDisposalPlans ., . ... .- .- | =

R 4, 13 3 17 Radloactive and Mlxed Waste Disposal Plans :

CTel - e i3 :
Solid radioactlve wastes are produced in a number’ of plant actiwties and require a variety of
methods for treatment-and disposal: These wastes;: as ‘well as the generation and handimg
systems, are described in detail inER Section 3. 12 Waste Management ' .

AW radioactive and mixed wastes wril be disposed of at offsrte. licensed facalrties The impacts
. on the environment due to these offsite facilities are not addressed in this report. Table'4.13-1,
: Possrble Radioactive Waste Processing/Disposal Facihties. summarizes the facrlities that may
“be used to process or. dispose of NEF radioactive or. mixed waste.- .. :

: Radioacttve waste will be shipped to'any’of the thiee listed radioactrve waste’ prooessing I
disposal sites: Other offsite prooessing or disposal facilities i may be used if abpropriateiy
licensed to accept NEF wastetypes. Depléeted UFg will'most likely be’ shipped to orie of the UF,
_Conversron Facrlrties subsequent to temporary onsite storage. The remaining mixed waste will
_either rbe pretreated in jts collection container. onsite prior to offsrte drsposai or shipped directly
) a mlxed waste processor for ultimate disposal KPS T RS

The Bamwell srte, located in Bamwell ‘South Carolina, is a low-level radioactrve waste dlsposal
- facility ficensed in an agréement state in association with 10 CFR 61, (Cl'-‘R 2003r) This facrhty
is licensed-to: accept NEF low-level waste either directly from the NEF site or as‘processed
" waste.from offsite waste processmg vendors ‘The disposal snte is approximateiy 2 326 km
- (1,441 mi) from: the NEF. - : -

"'._The Clive srte. Iomted in South Cllve Utah is owned and operated privately by Envrrowre of \T;
Utah Thrs low-level waste disposal site is also. ircensed in an agreement state in-association’ ~/
wrth 10 CFR 61 (CFR 2003r). and 40 CFR 264 (CFR 2003v).. Currently, the license:allows .

_acceptanoe of Class A waste only. In addition to accepting radioactive waste, the' Clive.facility

g may accept some mixed wastes This facrlity is licensed to accept NEF low-level waste either

directly from the NEF site or as processed waste from offsite waste processing vendors. The

disposal site is approximately 1,636 km (1,016 mi) from the NEF. ~

Waste processors such as GTS Duratek, primarily located in Oak Ridge, Tennesses, have the
ability to volume reduce most Class A low level wastes. GTS Duratek also has the capability to
process contaminated oils and some mixed wastes. The NEF i tay send wastes that are’”
candidates for.volume reduction; recycling, or treatment to the GTS Duratek facilities: Other
processing vendors may be used to process NEF waste depending qn future availabihty The
: processing facilities are approximately 1,993 km (1 238 mr)

With regard to depleted UF, disposal, DOE has recently contracted for ihe construction and
operation of depleted UFs conversion facilities in Paducah, Kentucky, and Portsmouth, Ohio.’
This action was taken following the earlier enactment of Section 3113 of the USEC Privatization
Act, which requires the Secretary of Energy to “accept” for disposal depleted UFs generated by
an NRC-licensed facility such as the NEF, and related subsequent legislation. DOE facilities for
conversion and ultimate offsite disposal of LES generated depleted UF, is one of the options
available for the disposition of depleted UFs. Such disposal will be accomplished either by sale
of converted depleted UF; for reuse or by shipment of the depleted UF; to a licensed disposal
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facility for burial. As described latef in thrs chapter other optlons are avallable for depleted UFe

disposal.’ The environmental Impact of a UF, oonversion facullty was prevnously evaluated”;

genencally for the Claiborne’ Enrichment Center (CEC) andis documented in Section'4. 2 2 8 of

- the NRC Final Environmental impact Statement (FEIS) (NRC, 1994a) ‘After scalmg to aceount
for the increased capacity of the NEF compared to the CEC, this evaluation remains valid for
~NEF..In addition, the Department of Energy has recently issued FEISs (DOE, 2004a; DOE, "

a 2004b) for.the UF, conversion facilities to be constructed and operated at Paducah;"KY and
Portsmouth OH..These FEISs consnder the construction, operation, maintenance, and ,
decontamrnatron and decommlssfonlng of the conversion facrlltles and are also valnd evaluatlons
"for the NEF. , B S T L AT AR

4. 13. 3' 1‘ 1. Uranlum Byproduct Cyllnder (UBC) Storage E . e
“The NEF yrelds a depleted UF, stream that wrll be temporanly stored onsute ln containers before
‘transfer to the’ conver5|on facahty and subsequent reuse or disposal. The storage containers are
—referred to as Uranium Byproduct Cyllnders (UBC). “The storage location is desrgnated the UBC

) Storage Pad The UBC Storage Pad wrll have mmrmal envrronmental |mpacts BT D gl

The NEF (5 preferred option for drsposntron of the UBCs'includes temporary onsrte storage of
cylinders. See ER Section 4.13.3.1.3. There will be no disposal onsite.  The NEF will pursue '
economically viable disposal paths for the UBCs as soon as they become avallable In addrtuon
the NEF wrll Iook to pnvate deeonversion facrlrtres to render the UF, into U305 '

LES s commrtted to the followrng storage and dtsposmon of UBCs on the NEF srte (LES i
+2003b): - ~ o ‘
3 ._Only temporary onsrte storage wrll be utrllzed g " s { L
e No long-term storage beyond the life of the plant
. Aggressnvely pursue economlcally viable dlsposal paths g

o Settrng upafi nancial surety bondmg mechanism to assure adequate fundmg is in place to
dispose of all UBCs." . e . o

1.‘ \‘,'c, RN

Since UBCs will be stored for a time on the pad, the potentlal impact of thls preferred optlon is
the remote possrbrllty of stormwater runoff from the UBC Storage Pad becoming oontamrnated
with UFg or its derivatives. Cyllnders placed on the UBC Storage Pad nomally. have no surface
contamlnatlon ‘due to restnctlons placed on surface oontammatlon levels by plant operatrng
:procedures Because of the remote possrbrllty of contamination, the runoff water.will be drrected
) to an‘onsite lined retentron basin, designed to minimize ground infi ltratron The site soil . ..
characteristics greatly minimize the’ mlgratlon of materials into the soil over the life of the plant. -
However, the basin is sampled under the site’s ‘environmental monltonng plan ‘The sources of
the potentlal water runoff contamination’ (albeit unlrkely) would be either residual contamination
on the cyllnders from routine handling, or accidental releases of UFs and its denvatrves resultrng
from a leakrng cylunder or cylinder valve (caused by corrosion, transportatron or handling .
accidents, or other factors) Operatronal evidence suggests that breaches in cylinders and the
"resultrng leaks are' self-sealrng (See ER Sectlon 4 13.3. 1.2. ) .

The chemical and physrcal propertres of UFs can pose potentlal health nsks and the matenal |s
handled accordingly. ‘Uranium and its decay products emit low-levels’ of alpha beta, gamma
- and neutron radiation. " If UFg is released to the atmosphere, it reacts with water vapor in the air
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to form hydrogen fluoride (HF) and the uranium oxyfluoride oompound called uranyl fluoride
. (UOze) These products are chemlwlly toxic. 'Uranium is a heavy metal that, in addition to -
_being’ radloactrve. can have’ foxic chemical, effects (primarily on the kidneys) if it entersthe - ..
f,bloodstream by means of lngestlon or mhalation HF is an extremely corrosrve gas that can-
"damage the lungs and cause death rf inhaled in hrgh oonoentratrons ‘

The NEAIIAEA (NEA 2002) reports that there is widespread experience wrth the storage of UF,
in steel cylinders in open-air storage yards." It is reported that even ‘without routme treatment of
localized. corrosion, containers have maintained structural-intégiity for more than 50 years“ The
.- most extreme conditions experienced were in Russian Siberia where temperatures ranged from
+40°C to -40°C (+104°F to —40°F), and from deep snow to full sun.

Depleted UFgcan be safely stored for decades in painted steel cylinders in open-air storage ,

yards. Intemal corrosion does not represent. a problem:- A reaction between the UF, and inner

- surface of the cylinder forms a complex uranium oxifluoride layer between the UFs and cylrnder
- wall that limits access of water moisturé to the inside of the cylmder thus fuither |nh|b|ting

- internal corrosion. - Moréover; while limiting factors-are the extemal corroslon of the steel

* containers and the integrity of the oonnectlon seals. thelr |mpact can be’ mlmmlzed wrth an
adequate preventive maintenance program. The three primary causes of external corroslon. all
of whlch are preventable. are: (1) standing. water on metal surfaces (2) handlmg damaged
cylrnders and (3) the aging ¢ of cylmder paint. .

.- Standing water problems can be minimized through proper yard drarnage use of support ,
saddles, and periodic inspection. Handling damage c¢an'be minimized by appropriate labor”
training and yard access design. Aging can be minimized:through the use of periodic inspection
and repainting and the use of quahty paint. Atthe NEF UBCs are placed on an outdoor storage
pad of reinforced concrete. The pad is provided with a UBC Storage Pad Stormwater. Retention
Basin, concrete saddles on which the cylinders rest, and a mobile cylmder transporter The
stormwater collection system has sampling capabilities. The mobile:transporter tfansfers"
cylinders from the UFs Handling Area, of the Separations Building to the. UBC Storage Pad.
where they rest on concrete saddles for storage UBC transport between the. Separatlons
Building and the storage area is discussed in greater detail in the Safety Analysrs Report
Section 3.4.11, Material Handling Processes.

The Depleted Uranium Hexafluoride Management Study (LES 1991b) provrdes a plan for the
storage of UBCs in a safe and cost-effective manner in accordance with all applrcable TR
- regulations to’ ‘protect the environment. The NEF will malntaln an active’ cylmder management
program to improve storage condltrons in the cylrnder yard to monitor cylmder integrity by
E oonductmg routine rnspectlons for breaches and to perform cylinder maintenance andr repalrs to
cylrnders and the Storage Pad, as needed. The'UBC Storage Pad, has been sited to- minimize
the potential environmental impact from external radiation expostire to the pubhc atthe site’ .
boundary The concrete pad to be |n|tlally constructed onsite for the storage of UBCs will only
be of a 'size necessary to hold a few years worth of UBCs. It will be expanded only if
" necessary. The dose equrvalent rate from the UBC Storage Pad at the site bouiidary will be
below the regulatory limits of 10 CFR 20 (CFR 2003q) and 40 CFR 190 (CFR, 2003f) The .
direct dose equivalent comes from the gamma-emlttmg progeny within the uranium decay chaln

In addltron neutrons are produced by spontaneous fission i in uranium and by the O F (alpha,

Na reaction. Thermolummescent Dosnmeters (T LDs) wnll be dlstnbuted along the site .-
boundary fence line to monitor this lmpact due to photons (see ER Section 6.1), and ensure that
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the estimated dose equwalent is not exceeded. ‘See ER Section 4.12.2.1.3 for’ mo_re detalled
information on the impact of external dose equivalents from UBC Storage Pad. S

The overall impact of the preferred UBC Storage Pad option is believed to be small glven the '

. comprehensive cylinder maintenance and lnspectlon programs that have been instituted in *

Europe over the past 30 years. This experience has shown that outdoor UF, cylinder storage
'will have little or no adverse environmental impact when itis coupled with an effective and

“protective cylinder management program In more than 30 years of operation at three different

‘enrichment plants, the European ‘cylinder management program has not resulted in any
isignificant releases of UFs'to the environment (see ER Section 3.11.2.2, Public and -

. Occupational Exposure Limits, for mformatnon of the types of releases that have occurred at
~ Urenco plants). e : . : N S

-4,13.3.1.2 Mltigation for Depleted UF, Storage

.....

cyhnder followmg a leak or breach When a cyllnder is breached moist air reacts with the
exposed UFssolid and i erl'l resultmg in the formation of a dense plug of solid uranium and iron .
compounds and a small amotint of HF gas “This' self-heallng plug limits the amount of material
“reléased from a breachéed cylmder ‘When a cyhnder breach is identified, the cylrnder is typlcally
repalred or |ts contents are transferred to anew cyllnder

LES wull malntam an actrve cylmder management program to malntaln optrmum storage _
conditions in the cylinder yard, to monitor cylinder mtegnty by conducting routine inspections for
breaches, and to perform cylinder maintenance and repairs to cyllnders and the storage yard,
as needed. ; The following handling and storage procedures and practices shall be adopted at
the NEF to mltlgate adverse events, by either reducing the probability of an adverse ‘event or
reducing the corisequence should an adverse event occur (LES, 1991b).

« Alifilled UBCs will be stored in designated areas of the storage yard 'oh concrete ‘saddles’(or
saddles comprised of other material) that do not cause cyllnder corrosron These saddles
- ‘shall be placed on a stable’ concrete surface

The storage array shall penmt easy vrsual mspectron of all cyllnders

.o The UBCs shall be surveyed for extemal contamrnatron (wrpe tested) pnor to belng placed

' " "on the UBC Storage Pad or transported offsite. The maximum level of removable surface
contamlnatlon allowed 6n the extemal surface of the cyhnder shall be no greater than 0.4
Bqlcm (22 dpm/cm2) (beta gamma alpha) on accessrble surfaces averaged over 300 cm?.

3 UBC valves shall be t” tted wrth valve guards to protect the cyllnder valve durlng transfer and
‘storage o

Provrsrons are in place to ensure that UBCs do not have the defectlve valves (ldentrt~ ed in
.NRC Bulletin 2003-03 “Potentially Defectlve 1 Inch Valves for Uranlum Hexaﬂuonde
Cyllnders (NRC, 2003e) installed. -

¢ All UBCs shall be abrasive-blasted and coated wrth a minimum of one coat of zmc chromate
primer plus one zinc-rich topcoat or equivalent anti-corrosion treatment.

¢ Only designated vehicles wnth less than 280 L (74 gal) of fuel shall be allowed ln the UBC
Storage Pad area.
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Storage Pad area.
e UBCsshall be inspected for damage pnor to placmg a t' led cylmder on the Storage Pad..

o "UBCs shall be re-inspected annually for damage or surface ooatmg defects These
.. Inspections shall verify. that: R

o Lifting points are free from’ drstortlon and orackrng e e

K3 Cylmder skrrts and stlffener nngs are free from drstortron and crackrng o
o' Cylmder surfaces are free from bulges; dents gouges cracks or. signrf' icant corroslon
o

Cylinder. valves are fitted with the correct protector and cap; the valve is’ strarght and not
distorted, 2 to 6 threads are visible, and the square head of the valve stemis =
undamaged.

Cylinder plugs are undamaged and not Ieaklng RN S

o Ifinspection of a UBC reveals significant detenoratron (i.e., leakage cracks, exoessrve
- distortion, bent or broken valves or plugs. broken or tom’ strffenrng nngs or skirts, or "
~ other conditions that may affect the safe use of the cylmder), the contents of the’ affected
cylinder shall be transferred to another undamaged cylinder and the defectrve cylrnder
shall be discarded. :The root cause of any significant’ detenoratlon shall be' determined
and, if necéssary, additional rnspectrons of cylrnders shall be made

o Proper documentation on the status of each UBC shall be avallable on slte mcludrng
~content and rnspectlon dates.

o o' Cyllnders oontarntng quurd depleted UFs shall not be transported

e Only trained and qualified personnel shall be allowed to operate vehlcles on the UBC DR :)

—~

(o]

o *Srte stormwater runoff from the UBC Storage Pad is directed to a lined retentlon basln, ‘.f -)
 which will be mcluded in the site environmental momtonng plan (See ER Sectlon 6 1 ) NG

4.13.3.1.3 . Depleted UFe Dlsposrtron Altematrves S

LES is commltted to the temporary storage of UBCs on the NEF srte as descnbed ln ER Sectron
4.13.3.1.1, Uranium Byproduct Cylinder (UBC) Storage The preferred option and a “plausible
strategy” for disposition of the UBCs is pnvate sector conversion and dlsposal as descnbed
below.. The disposition of UBCs by DOE conversion and drsposal is descnbed below srnce itis
also a! plausrble strategy, but is not consldered the preferred optlon b N

, On Apnl 24 2002, LES submltted to the NRC lnformatron addressrng depleted uramum
disposition (LES, 2002). LES recommended that the NRC consider that the Section 31 13

“requirements of the U.S. Enrichment Corporatron Privatization Act mandate, in LES's view, that
DOE dispose of depleted uranium from a uranium enrichment facility licensed by the NRC.
LES's position is that this approach constitutes a “plausible strategy” for dispositlonmg these
materials. Subsequently, the NRC in its response to the LES submittal (NRC, 2003b) dated

.March 24, 2003, stated that the NRC [c]onsrders that Section 3113 would ke a “plausible:

,.strategy" for dispositioning depleted uranium tails if the NRC staff determines the depleted

" uranium is a low-level radioactive waste,”

The NRC March 24, 2003 letter (NRC, 2003b) stated that the NRC expects LES toindicate in its
NEF license application whether the depleted uranium tarls will be treated as a waste or a

(

- . NEF Environmental Report ‘ " Revision 2; July 2004 |
o : Page 4.13-6




A ".resource.: LES will make a- determmatron asto whether the depleted uramum is afesource or a
\J _) waste and notify the NRC.. .

. The NRC also noted in its letter to LES (NRC, 2003b), that the NEF. lrcense appllcatron should
demonstrate that, gtven the’ expected constrtuents of the LES depleted uranium, the matenal
meets the definition of low-level radioactive waste given in 10 CFR Part 61 (CFFt 2003r) The
defrnltlon of low-level waste in 10 CFR 61 (CFR 2003r) is radroactlve waste not classified : as

. high- level radloactlve waste, transuranlc waste; spent nuclear fuel, o byproduct matenal as.
‘defined in ‘section 1te (2) of the Atomic Energy Act (uranlum or thonum tailings. and waste), 1Q
CFR 30 (CFFt 2003c). and 10 CFR 40 (CFR 2003d) ngh Ievel radroactrve waste (HLW) is, t;.'.

~~~~~~

AA..

of uranium hexafluoride. - No spent fuel is used in the NEF. Therefore, the LES depleted
uramum is not htgh-level waste nor.does it oontaln any high-level waste o

A transuranic elémentisan artificially made,’ radloactlve ‘element that has an atomrc number 3
hlgher than uranium in the Periodic Table of Elements such as neptunium,’ plutonium, +*
-americium, and others. Transuranic waste is material contaminated with transuranic elements;": '
It is produced primarily from reprocesslng spent fuel and from the useof plutonium‘in thes
fabrication of -nuclear weapons -Since the LES depleted uranium is produced as'a result of
enriching natural uramum feed matenal ln the form of uramum hexafluonde |t oontalns n0~u e
transuranic waste. R e R : - wAELTIE ‘

Spent 1 nuclear fuel IS fuel that has been removed from a nuclear reactor because rt can no .
 longer, sustarn power productton for eoonom|c or other reasons. . The LES depleted urantum is'
'produced as a'result of ennchrng Tatural uranium feed material in the form of urantum R
,-9 hexafluonde Therefore the LES depleted uranium is not nuclear fuel B

Sectron 119 (2) of. the Atomrc Energy Act classrfles tatltngs produced from uramum ore as '
byproduct matertal Talllngs are. the waste left aftér ore has beén extracted from rock Thé LES
depleted uranium is produced as a result of ennchlng natural uranium feed matenal in the form
of uranium hexafluonde not from uranium ore or rock tallmgs ‘Therefore, the NEF depleted
‘uramum is not byproduct materlal per ; sectron 11e. (2) of the Atomtc Energy Act

10 CFR 30 (CFR '2003c) states that byproduct material is any- radioactive matenal except
special nuclear material, yielded in or made radioactive by exposure to the process of producrng
or utilizing special nuclear material. The LES depleted uranium is produced as a résultof -1
enriching natural uranium feed material in the form of uranium hexafluonde and is not, made
-radioactive’ by exposure to radlatlon incrdent to the process of producrng or utrltzrng specral
nuclear matenal o -

10 CFR 40 (CFFt 20030) states that byproduct matenal ls the tatlmgs or wastes produced by
the extraction or concentration of uranium or thorium from any ore processed primarily for its .
source material content, including discrete surface wastes resulting from uranium solution -
extraction processes. -Undérground ore bodies depleted by such solution extraction operatrons
do not constitute “byproduct material” within this definition. - The LES depleted uraniumis :.
produced as a result of enriching natural uranium feed material in the form of uranium_._ . .
hexafluoride and is not produced by extractlon or ooncentratton of i urantum or thorium from ore

The NEF depleted uranium is not hlgh level radtoacttve waste ‘contains 1o transuranlc waste,”
--spent nuclear fuel, or byproduct material as defined in Section 11e.(2) of the Atomic Energy Act,
10 CFR 30 (CFR 20030) and 10 CFR 40 (CFR 2003d), therefore once NEF depleted uranium

P e i
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is datemnined by LESTobe a waste and not a fesource, it méets the 10 CFFt 61 definition of ) I )
* low-level radioactive waste. [N

'Disposnion of the UBCs has several potentlal impacts that depend on the particular approach
taken Currently, the preferred optrons are short-term onsite storage followed by conversion.

and underground burial (Option 1 below) or transportatlon of the UBCs to a DOE conversion’ i
facility (Optlon 2 below) LES considered several other options in addition to'the preferred .
options that oould have implicatlons on the number of UBCS' stored at the NEF and the léngth of
storage for the' cyhnders Al of these options are ‘discussed below’ along with somie of their ’
_impacts:’ However, at this time, LES considers only Optlons 1 and 2 below to represent
plausrble strategles for the disp03|tion of its UBCs

gptlon 1-U. S. Private Sector Coriversion and Dlsposal (Preferred Plausable Strateqv)

Transporting depleted UFg from'the NEFtoa private sector conversion facrhty and depleted
U,Og permanent disposal in a western U.S. exhausted underground uranium mine is the. : :
preferred “plausible strategy” disposition option.::The NRC repeatedly affirmed its acceptance of
this option during its licensing review of the previous LES license application.. In Section 4.2.2.8
of its final environmental impact statement (FEIS) for.that application, the NRC staff noted that

“it is plausible.to assume that depleted UFs converted into U;Og may be disposed by. - :
emplacement in near surface or deep geological disposal units” (NRC, 1994a): -And dunng the
subsequent adjudicatory hearing on that application, an NRC Atomic Safety and Licensing::-
Board held that “[LES] has presented a plausible disposal strategy. {lts] plan to convert
depleted UFe to uao,, atan offsrte facility in the Umted States and then ship that material, as
wasta to’ afi fi naI site for deeper than surface burial is a reasonable and credible plan for depleted
UFs dlsposal (NRC,’ 1997) o i

LES has committed to the Govemor of New Mexloo (LES 2003b) that (1) there wnll be no long-
term disposal or long-term storage (beyond the life of the plant) of UBCs in, the State of New
Mexico; (2)a disposal path outside the State of New México. is’ utrlized as soon as possnble. (3)
LES will aggressrvely pursue economically viable paths for UBCs as soon as they become
available; (4) LES will work with qualified vendors pursuing construction of private deconversion
facilities by entering in'good faith discussions to provide such véndor long-term UBC ‘contracts’
to assist them in their financing efforts; and (5) LES will put in place as part of the NRC license a
financial surety bondmg mechanism that assures fundmg will be avallable in the event of any
defaultbyLES R AR AT ) SR CL S C

ConverDyn a company that is engaged in convertmg uaoe matenal to UFe for enrichment has
the technical'capability to construct and operate a depleted UFsto depleted U;0s facrlity at its”
facility in Metropolis, lllinois in the future if there is an assured market. One of thetwo'
ConverDyn partners; General Atomics; may have access to an exhausted uranium mine (the -
Cotter Mines in Colorado) where depleted U;Og could be disposed. . Furthermore, discussions
have recently been held with Cogema concerning a private conversion facility. Cogemahas " -
experience with such a facility currently processing depleted UFg in France. These factors
support LES’s position that this option is the preferred. “plausnble strategy" optlon

Any deoonversion fac:lity used by NEF wrll not be located in the State of New Mexnco ‘ o I
Ogtion 2~ DOE Converslon and Disposal (PIausuble Strateqv) . L

Transportmg depleted UFe from the NEF to DOE conversion faculutles for ultlmate dlsposmon is a
plausible disposition option. Pursuant to Section 3113 of the USEC Privatization Act, DOE is
instructed to “accept for disposal” depleted UFs, such as those that will be generated by the

: NRC-Ilcensed NEF To that end DOE has recently contracted for the construction and

—ln\
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operation of two UF, conversion faciiities’ ‘to be located in Paducah Kentucky and Portsmouth
Ohio. .

. DOE has recently reaff rmed the plausrbrlrty of thts optlon ln a July 25 2002 letter to Martnn_
V;Vlrgiho ‘Director of the NRC Offi ice of Nuclear. Material Safety and Safeguards, erlram
»Magwood 1V, Director.of DOE’s Office of Nuclear,Energy, Science and Technology, "

unequwocally stated that “in view of [DOE’s] plans to build depleted-uranium drsposmon faculrtles

..,.and. the critical importanoe [DOE] places on maintaining a viable domestic uranium enrichment

" industry, [DOE] acknowledges that Section 3113 may constitute a “plausible strategy” for the:

.. disposal of depleted uranium from the pnvate sector domestlc uranlum ennchment plant license
) appllcants and operators.”. (DOE, 2002a) - - e L P TR

Moreover, this platisible strategy is: vnrtually ldentrcal to'one consldered by LES dunng its’ eartler

_ licensing efforts before the NRC. : During the adjudicatory hearing on LES's application, an"’

NRC Atomlc Safety and Licensing Board noted that “all parties apparently agree that LES's

‘actual dlsposal method will be to. transfer the tails to DOE -and pay DOE's disposal charges
N (footnote omltted) (NRC 1997) LES considers that given the NRC's earlier. acceptance of thls

option, 'DOE'’s current acceptance and DOFE'’s existing contractual commitment to ensure: -
construction and operatron of two depleted UFe conversion plants ‘this optron to dlsposmon tts

\ depleted UFa by way of DOE conversion and disposal remains plauslble

Option’ 3 Fo ﬂn Re-Ennchment or Conversuon and Dlsposal e R
The shrpment of depleted UFG to elther Canada Europe or the Confederatlon of lndependent

- 'States' (ClS) (the former Soviet Union) for either re-ennchment or conversion and drsposal .
‘would require that a bllateral agreement for’ cooperatron exrst between the U S ‘and the subject
‘forergn country 50 long as the depleted UFe contrnues to be classnf ed as source matenal

'.AOgtlon 3A Russran Re-Ennchment N AT -"-#‘,2":’.1;-' - u-‘z'.',:'-:;;*.r'.';\‘:

"* depleted UFe, as source material, cannot be shlpped to Russna for re-ennchment However '

once there is a bilateral agreément in effect, source material could be re-ennched in RUssia to
about 0.7 “/; and returned to the U S or elsewhere wrth the re-ennchment depleted UFe
remaining in'Russia.” - O

Option 3B French Conversron or Re-Ennchment

The shlpment of depleted UFG to France for conversuon to depleted U305 by Cogema and |ts
return'to the U.S. for disposal is a possrble though unlrkely. option.  However, the viability of this
option would depend on Cogema’s avarlable capacity, the economics of transportatlon back and

forward across the Atlantic, and the wrlllngness of Areva Cogema s parent company. to

participate in a Urenco-sponsored venture

There may be a French interest in re-ennchlng depleted UFG, for a prlce, and keeplng the R
depleted UF just as it would for a regular utility customer. Though Eurodif. has excess capacaty.
its use would be electricity cost-dependent Thls optron is less lrkety to be.xmplemented than .

“either Optlon 1o0r Optron 2 above o

thlon aC- Kazakhstan Conversnon and Dlsposal _ ,‘ R PR Py

While there may be an interest in Kazakhstan in oonvertlng depleted UFe to depleted Us05 and

drsposmg of it there, such interest is only speculative at this time.” One way transportatron
economics costs could be a factor weighing against this option’s employment.
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413314 _ Converted Depleted UFs Disposal Options., . .. . o )

The followmg provides a brief summary of the different disposal options considered in the ~
Programmatic Environmental Impact Statement (PEIS) for Alternative Strategies for the Long-

Term Management and Use of Depleted Uranium Hexafluoride (DOE; 1999). Appendix 1 of the

PEIS assessed disposal impacts of converted depleted UF, The information Is based on pre*

. conceptual design data provided in the engineering analysis report (LLNL; 1997a).’ “The PEIS

:was completed in-April 1999 and identified conversion of depleted.UF, to'another chemlcal fonn

for use or long-term.storage as pait of a preferred management alternative: Inthe :+ - ="

. corresponding Record of Decision (ROD) for the Long-Term Management and Use of Depleted

Uranium Hexafluoride (FR, 1999), DOE decided to promptly convert the depléted UF, rnventory

to depleted uranium oxrde depleted uranium metal, or a combrnatlon ofboth.. . . ..

Under the uranium oxrde disposal altemative, depleted UFs would be chemlcally converted to a
stable oxide form and:disposed of below ground’ as LLW:"The ROD further explarned that™
* depleted uranium oxidé will be used ds much as possible; and the remaining dépleted uranium
- oxide will be stored for. potential future uses or disposal; as neoessary In addrtlon, accordmg to
the ROD, conversion to depleted: uranium metal will occur only if uses for stich metal are
available. Disposal is defined as the emplacement of material in a- manner designéd to enstire
isolation for the foreseeable.future:. Compared with long:term storage; disposal is considered to
be permanent, with no intent to retrieve the material for future use. In fact, considerable and .
deliberate effort would be required to regaln access tothe matenal follow:ng drsposal

The PElS oonsidered several dlsposal options mcludmg disposal m shallow earthen structures
_below—ground vauilts, and an underground mine. . In addrtlon two physical \ waste forms were..

" considered in the PEIS ungrouted waste ‘and grouted waste. . Ungrouted waste refers to Us0s e
or UO; in the powder or pellet form prodticed during the deconversion process. Thls bulk o A ;
material would be disposed of in drums. Grouted waste reférs to the solid material-obtained by N

mrxrng the uranium oxide with cement and repackaging it in drums. . Grouting is-intended to .:
increase’ structural strength and stability of the waste and. to reduce the:solubility of the. waste in .
water However, because cement would be added to the uranium. oxrde. grouting would-. - -
increase the total volumne of material requrnng disposal. Groutlng of waste was assumed to :
occur at the dlSposaI facility. For each option, the U;0s and UO, would be _packaged for -
disposal as follows:

» U305 would be disposed of in 208 L (55-gal) drums If ungrouted approxrmately 714 000
- -+ drums would be requrred lf grouted approxrmately 1, 500 000 drums would be requrred

‘,‘j UOz would be drsposed of m 110 L (30—ga|) drums These small drums would be used -
“"" becatise’of the ‘greater densrty of UO,, a filled 110-L (30-gal) drum would weigh about 605
kg (1,330 Ibs). If ungrouted, approximately 740,000 drums would be required; if grouted
approxrmately 1 110, 000 dmms would be requrred

All drsposal optrons would mclude a central waste-fonn facrlrty where drums of uranium oxrde

‘ would be received. from the deconversion. facrlrty and prepared for disposal.. The waste-form
facility would include an administration building, a receiving warehouse, and cementrng/cunng/
short-term storage buildings (rf necessary). Grouting of waste would be performed by. .
mechanically mixing the uranium oxide with cement in large tanks and then pouring the mlxture
into drums. Once prepared for disposal (if necessary), drums would be moved into disposal ..
units.. For the grouted U;0, option, the area of the waste-form facility would be approxrmately

. 3.6 ha (9 acres); for the grouted UO; option, the area would be about 4.5 ha (11 acres). - For.
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ungrouted dlsposal options, only about 3 ha 7 acres) would be requnred bewuse the facalmes
for grouting, curing,’and additional short-term storage would not be needed. The unique
features of each disposal option are descnbed below

4.13.3.1 4 1 Drsposal ln Shallow Earthen Structures

LI S

* - Shallow earthen structures commonly referred to’ as engmeered trenches, are among the most

commonly used forms of low-level waste’ dlsposal especrally in dry climates. Shallow earthen
structuress would be excavated to a depth of about 8 m (26 ft), with the length and width -
determined by site conditions dnd the annual volume of waste to be'disposed of. Dlsposal in
shallow earthen structiires would consist of placmg waste on a stable structural pad with barrier
walls constructed of compacted’ clay. Clay would be used because it prevents the walls from
collapsing or-caving‘in, and it presents a relatively |mpermeable bamer to waste mlgratlon "The
waste containers (i.e., drums) would be tightly stacked three pallets high in the bottom of the

. structure with forklifts. . Any open space between containers would be filled with earth, sand, -
_" ‘gravel or other similar, matenal as each layer of drums ‘was placed. After the structure was
A lled a 2-m (6-ft) thlck cap composed of engineered fill dirt and clay would be placed on top and
: ,compacted The cap would be mounded atleast1m (3 ft). above the local grade and sloped to

mlnlmlze the potential for water infi Itration. Disposal would requure about 30 ha (74 aores)

------

Noar oy

4133142 DisposalinVaulls - - 0.

' Concrete vaults for dlsposal would be drvnded lnto fiv ive sectrons, each sectron approxrmately 20

™ (66 ft) long by 8 m (26 ft) wide 'and 4 m (13 ft) tall. As opposed to shallow earthen structures,
the walls and floor of a vault would be constructed of reinforced concrete A crane would be
used to place the depleted U505 within each section. Oncea vault was full, any ‘open space

= between containers would be filled with earth, sand, gravél, or other similar matenal AT

permanent roof slab of relnforced concrete that oompletely COVETS the vault would be lnstalled

,,,,,,,

sloped to minimize the potentlal for water lnf Itratlon Dlsposal would requure about 51 ha (125
acres) R gl R 2 . B

4133143 DlsposallnaMlne CT T

-,

: An underground mlne dlsposal faclllty would be a reposrtory for permanent deep geologlcal

dlsposal :A mined disposal facility could possibly use a previously existing mine; orbe™ 1. ..

.. ‘constructed for the sole purpose of waste dlsposal For purposes of comparing altematlves the

conservative assumptron of constructing a new mine was assessed in the PEIS.: Amine -

,drsposal facility would consist of surface facilities that provide space for waste receiving and
' 'lnspectlon (the waste-form facility), -and shafts and ramps for access to and ventilation of the -:

underground portion of the repository.. The underground portion would consist of tunnels (called
“drifts”) for the transport and disposal of waste underground. . The dimensions of the drifts would
be similar to those described previously for the storage options, except that each drift would
have a width of 6.5 m (21 ft). Waste containers would be placed in drifts and back-filled. .
Disposal of ungrouted and grouted U;0, would require about 91 ha (228 acres) and 185 ha

. - “NEF Environmental Report | — . o ReVision‘2,'Julv2004
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(462 acres) of underground disposal space, respectively. Disposal of ungrouted and grouted L
uo; would require about 70 ha (172 acres) and 102 ha (252 acres), respectrvely : O

4.13.3.1.5 Potential Impacts of Each Dlsposal Optlon

This section provides a summary of the potential environmental impacts associated with the
_disposal of depleted.uranium oxides in shallow earthen structures, vaults, and a mine dunng two
. distinct phases (1) the operational phase and (2) the post-closure phase.. .Analysis of the:

operational phase includéd facrlrty constriiction and the time during which waste would be -

actively placed in dlsposal units. Analysrs of the’ post-closure phase:considered potential, :
_impacts 1, 000 years after the disposal Units fail (i.e., release uranium material to the. .
B envrronment) For each phase, rmpacts were estimated for both genericwetanddry -. ...
environmental, settmgs The following is presented asa general summary of potentral
' envrronmental impacts dunng the operational phase N S -

Potential Adverse Impacts. Potential’adverse impacts dunng the operational phase would
be small and generally similar for all'options. Minor to moderate lmpacts would occur during
- construction activities, although these impacts would bé temporary and easily mltlgated by -

; common engineering and good construction practlces Impacts dunng waste emplacement
activities also would be small'and limited to workers:- :

Wet or Dry Environmental Setting. In general, potential impacts would be similar for
generic wet and dry environmental settings during the operational phase.

U;0, or UO,. The potential disposal impacts tend to be slightly larger. for U;0s than, for UO,
becatise the volume of Uao, would be greater and most envrronmental lmpacts tend to be
proportnonal to the volume.™"" - e st

Grouted or Ungrouted Waste. For both U30s and UOz, the dlsposal of grouted wastew' : N
would result in larger |mpacts than drsposal of ungrouted waste dunng the operational phase

for two reasons: (1) groutlng increases the volume of waste requrnng disposal.(by about

50%) and (2) groutlng operations result in small emissions of uranium material to the air and

water :

Shallow Earthen Structure, Vault or Mlne The potentlal impacts are essentlally srmllar
for disposal in a shallow earthen structure, vault, or mine. However, disposal in a mine

could create shghtly larger potentral impacts if excavation of the mine was required (use of
an existing mine would minimize impacts). . o .

For the post-closure phase, impacts from disposal of U;04 and UOz, were calculated for a post-
failure time of 1,000 years." The potential impacts estimated for the post-closure phase are’
subject to a great deal of uncertainty because of the extremely long time penod consndered and

- the dependence of predictions on the behavior of the waste material as it interacts with soil and
water in a distant future environment.: The post-closure impacts would depend greatly on the
specific disposal facility design and site-specific characteristics.. Because of these uncertalntles
the assessment assumptions are generally selected to prodice conservative eéstimates of
impact, i.e., they tend to overestimate the expected impact. Changes in key disposal

- assumptlons could yreld srgnrf‘ cantly different results. :

The followrng is presented asa general summary of potential envrronmental rmpacts during the
. post-closure phase ' -

’

(-
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.o -'Potential Adverse Impacts. Forall disposal optlons. potentlally Iarge |mpacts to human _
@ health and groundwater quality could occur within 1,000 years after failure of a faclhty ln a
.wet setting, whereas essentially no impacts would occur from a dry setting In the same'time
frame Potential impacts would result primarily from the contamination of groundwater ‘The
. _maxlmum dose to an mdlvldual assumed 1o live at the edge of the disposal site and use’ the
v contamlnated water was estlmated tobe about 1.1 mSvar (110 mremlyr), which would *
. .exoeed the 0.25 mSvar (25~mrem/yr) imit specrf' ed in 10.CFR 61 (CFR, 2003r):and DOE
. Order 5820 2A (DOE 1988). .{For.comparison, the average dose equivalent to an individual
T from background radiation. Is about 2 to 3 mSv/yr (200 to 300 mrem/yr).- Possible exposures
(on the order of 0.1 Sviyr (10 remlyr) could occur for shallow earthen structures and vaults if
the cover matenal were to erode and expose the uramum matenal however thls would ot

et Wetor Dry Environmental Settlng The potentlal impacts would be slgmf' cantly greater in
a wet setting thanin'a dry settlng ‘Specifically virtually no impacts would be expectedina
dry setting for more than 1 000 years due to the low water |nf Itratlon rate and greater depth'
+to the water.table. . g : e

..... ’rl"

e 'Uy0, 6r UD,. LOverall the potentnal envnronmental impacts tend to be slrghtly Iarger for U308
7 than for uo; because the volurne of uao., requnnng dnsposal would be greater.than that of
f-UOg A larger volume of waste essentlally exposes a greater area of it to infi ltratlng water.

o * Grouted or Ungrouted Waste. For both U;,Oa and UOz. the’ dlsposal of grouted waste:"
' would have larger environmental |mpacts than disposal of ungrouted waste, once the waste
;»was 'exposed to the environment, bécause groutmg would i increéase the waste volume :

- e ‘However, further studies using stte-specrf' ¢ soil charactenstlcs are necessary 1o’ determlne
; /9 -the ‘effect of grouting on Iong-term waste' moblllty Groutmg mlght reduce the, dlssolutlon
N ~ rate of the waste and subsequent leaching of uranium into the groundwater in the fi rst

several hundred years after failure. However, over longer periods the grouted form would
be expected to deteriorate.and, because of the long half-life of uranium, the performance of
, _”.ﬂgrouted and ungrouted waste would be ‘essentially the same. . Depending on soil propeities
' ‘and charactenstlcs of the grout matenal it is also possible that grouting could increase the
" solubility of the tiranium material by provudmg a carbonate-rich environment.

e Shallow Earthen Structure, Vault, or Mine. Because of the long time periods considered
and the fact that the calculations were performed fo characterize a time of 1,000 years after
each facility was assumed to fail, the potential lmpacts are very similar among the optlons ‘of

Jor drsposal ina shallow earlhen structure vault or mine.- However, shallow earthen
" structures would be expected to oontaln the waste material for a period of atleast several
\hundred years before failure, whereas vaults and a mine would be expected to last even -
. f’longer — from 'séveral hundred years toa thousand years or more. . Therefore,:vault and -
"‘mine drsposal would provide’ greater protectron of waste in a wet environment. In addition;
‘ _‘,‘f,_‘both vault ‘and a mine would be expected to provnde additional protection against erosion of
‘j;;;the cover material (and possnble resultant surface exposure of the waste material) as .
'compared to shallow earthen structures. ‘The exact time that any disposal facility would -
,perforrn as desngned would depend on the specnf‘ ic facility design and srte charactenstm

ln NUREG-1484 (NRC, 19943a), Section 4.2.2.8, the NRC provrded a genenc evaluation of the
|mpacts of disposal of depleted uranium oxides. :This generic evaluation was done since there
are no actual dlsposal facnlltues for large quantltles of depleted UF. - The depleted UF, disposal
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impact analysis method rncluded selection of assumed generic drsposal sites, development of ‘ /j
undisturbed performance and deep weIl water use exposure scenarios, and estrmatron of o

. potentlal doses

'-Exposure pathways used for the near—surface dlsposal case included drinkrng shallow well .
..water and.consuming crops irrigated with shallow well water. Evaluation of the’ ‘deep disposal
case included undisturbed performance and deep well water ¢ exposure scenarios In the
undisturbed performance scenario, groundwater flows into a river that serves as a source of

... drinking.water and fish: For the well water use exposure scenario, an individual drills a well into
. an aquifer’ down gradient from the dlsposal facrlrty and uses groundwater for dnnknng and

- irrigation: - wore

"The release of uranium isotopes and their daughter nuclrdes from the drsposal facrhty is Irmlted
by their solubllrty in water. Using the environmental characteristics. of a humid southeastem

- U.S. site and the methods of the EIS, drinking water and agncultural doses were conservatively
estimated; for a near surface drsposal faclllty. to exceed 10 CFR 61 lrmlts (CFR 2003r)

n’ order to compensate for the lack of knowledge of a specrfic deep disposal site, two -

' representative sites whose geologlcal structures have previously been characterized were
selected for the NRC analysis. Potential consequences of emplacement of U;O, in a geological .
'.'dlsposal unitinclude rntake of radionuclrdes from drinking water, |mgated crops, and fish. Under
the assumed condmons for the undisturbed perfon'nance scenano groundwater would be

discharged to a river. Under conditions not expected to occur, an individual would obtarn
groundwater by dnlllng a weII down gradrent from the disposal umt ' .

"The' estnmated lmpacts for. a deep drsposal facrllty were less than the 0. 25 mSvar (25 mremlyr)

level adopted from 10.CFR 61’ (CFR, 2003r)as a basis for comparison. - The assumptions used f}
in tHe analysis. mcluded neglect of potentral engrneered barriers, mass transfer limitations in
releaSes. and decay and retardatlon dunng vertlcal transfer contnbute toa consewatwe N/
analysis - T

, The evaluatton also concluded that UBCs can be’ stored mdet’mtely ina retrlevable surface
facility with- minimal environmental impacts. ‘ The envrronmental |mpacts assocrated with such
storage would be commrtment of the land for a storage area. and a 'small offsrte radiatlon dose.

4 13 3 1 6 ' Costs Assocrated wrth Depleted UFe Converslon and Dlsposal

,Thls sectton presents oost estrmates for the converslon of depleted uranlum hexafluonde :
(depleted UF,) and the disposal of the depleted tritranium octoxide (depleted U:0s) produced
during deconversion. It also presents cost estimates for the associated transportatron of .,

_ depleted UFqto the'conversion plant and the tranSportatlon of depleted U;Ogto the drsposal site.

The cost estimates were obtained from analyses of four sources: a’ 1997 study by the Lawrence
Livermore National Laboratory (LLNL), the Uranium Dlsposmon Servroes, LLC (UDS) contract

with the Department of Energy (DOE) dated August 29, 2002, informatlon from Urenco related

to depleted UF, disposition costs including conversion, and the costs submitted to the Nuclear

Regulatory Commission (NRC) by LES as part of the Claibome Energy Center (CEC) license

application in the early 1990s (LES, 1993). The estimated cost to dlspose of depleted Usoun

an exhausted uranium mrne was also assessed.

Thrs section reviews cost estimates developed by LLNL for the rntenm storage of the current
very large United States (U.S.) inventory of depleted UFs at DOE oonversron facilities, the DOE

()
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-preferred option of conversion’ of depleted UF, to depleted U308 at DOE facrlltles. the ultlmate
-disposal of depleted U;05 at DOE sites, and the transportatlon of depleted UFe: and depleted
U304 (LLNL; 1997a). While cost ‘éstimates for other disposition alternatives (e g. conversron to

~ - uranium oxide (UO_)) were reviewed they are not addressed in this section since they were not
. considered as being applicable to LES 1t ls noted that the LLNL study estrmates are reported in

1996d|soounteddollars STITE R PR LR T o

This section reviews the UDS—DOE contract since it is regarded as belng more credrble than an
¢ estimate because it represents actual U.S. cost data (DOE 2002b) Unfortunately the UDS
oontract does ot provrde a breakdown of the conversron and drsposal oost components

| 7 Thls sectlon also reﬂects lnformatlon on depleted UF, dlsposmon cost by European fuel cycle

supplier, Urenco. The disposal costs submitted to the NRC in support of the Claiborne Energy
Center llcense appltcatxon to the NRC in the early 19905 were also revrewed (LES, 1993)

This sectron is based on an analysns of reports and Ilterature in the publrc domaln as well as

o mformatlon provrded by ‘Urenco and the expenence of expert consultants

In August 2001 the DOE reported that it’ had an mventory of depleted UFe ennchment talls
material amounting to'55,000 (60, 627), 193,000 (212 746) and 449,000 (494 938) metnc tons
(tons) stored at its enrichment sites ‘at Oak’ Rldge in Tennessee. at Portsmouth in'Ohio, and at
Paducah in Kentucky, respectively (DOE, 2001d): “This total of approximately 700 000 MT
(771,617 tons) of depleted UF, corresponds to about 470,000 MT (518,086 tons) of uranium”
(MTU) as UFg, afi igure that is obtained by multiplying the mass of depleted UF¢ by the mass
fractron of U to UFe; i.e., 0. 676. .The depleted UFeis stored in approximately 60,000 steel:
cyllnders some dating back to about 1947 (DOE, 2001e).- On October 31, 2000, the DOE
issuéd a Request for Proposal (RFP) to construct depleted UFqto depleted U,0s converslon
facilities at the Portsmouth and Paducah sites in order to begin management and dlsposulon of
“the UBCs accumulated at its threé sites (DOE, 2000a). The DOE plans to ship the depleted
UF¢ stored at the East Tennessee Technology Park (ETTP) at Oak Rldge to Portsmouth for i
conversnon : : I

Slnce the 1950s the govemment has stored depleted UFs in an array of large steel cylmders at
" OakK Ridge, Paducah, and Portsmouth. -Several different cylinder types, inoludmg 137 nominal
~.19-ton cylmders (Paducah) made of fonner UF gaseous diffusion conversion shells, are in use
although the vast majority of cyhnders have a 12 MT (14 ton) capacity. The cylinders are -

_, typically 3.7.m (121t) long by.1.2 m (4 ft) in diameter, .with most havmg a thin wall thickness of
"0.79 cm ( 5/16 in) of steel. Similar.but smaller cylinders are also in use. - Thick-walled cylindérs,
48Ys that have a 1.6 cm (5/8 in) wall thickness, wrll be used by LES for storage and transport.
The cylinders managed by DOE at the three srtes are typlcally stacked two cyllnders hlgh ln
large areas called yards. ":

The DOE and USEC Inc. cylinders considered aoceptable for UFe handlrng and shlpprng are
“referred to as ‘conforming cylinders in the LLNL’ study LLNL notes that the old or corroded ,
cylinders that will not meet the American National Standards Instltute (ANSI) 'specifi catlons
- '(ANSI, applicable version), non-conformnng cylmders will require either special handllng and
speclal over-packs or transfer of contents to approved cylinders, and approval by regulatory
agencies such as the Department of Transportation (DOE, 2001d). “The LLNL report estimated
high costs for the management and transportlng of 29,083 non- conformrng cyllnders in the’ _J'..
study’s reference case, approximately 63% of the total of 46,422 cylinders in the study. There
are approximately 4,683 cylinders at the Oak Ridge ETTP that the DOE has determined should

.
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be transported to the Portsmouth site for disposition. . The LLNL report estimated that the life-
cycle cost of developing special over-packs and constructmg and operating a transfer facility for-
the DOE's non—conformrng cylrnders could be as much as $604 mrlhon. in drscounted 1 996

; dollars (LLNL 1997a) BT - :

N On August 29, 2002, the DOE announced the competrtive selectlon of UDS to deslgn, construct,
and operate conversion facilities near the Paducah and Portsmouth gaseous diffusion plants.
UDS will operate these facilities for. the first five years, beginning in 2005.. The UDS contract-
runs from August 29, 2002 to August 3,2010. UDS will also be responsrble for maintaining. the
depleted uranium and product inventories and- transportrng depleted uranium from ETTP to the
Portsmouth for ‘conversion. ‘ The DOE-UDS contract scope includes packagrng, transportrng and
disposing of the conversion product depleted UsOa at a govemment waste disposal site such as
the Nevada Test Site (NTS) (DOE 2002b) S

UDS is a consortitim fored by Framatorie ANP lnc Duratek Federal Servrces Inc and 4
Bums and Roe Enterprises; Inc. The estimated value of the cost reimbursement contract IS+
$558 million (DOE, 2002c).- Design, construction and operation of the facilities will be subjéct to
appropriations of funds from Congress .On December 19, 2002, the White House confirmed:
that funding for both conversion facrhties wrll be included in President Bush's 2004 budget: -~
Presrdent Bush’ slgned the Energy and Water, Appropnations Bill on December 1, 2003 whlch
'rncluded fundrng for both oonversion facrlrtles R S 4

The NEF UBCs will all be thrck-walled conformrng 48Y cylrnders The 48Y cylrnders have a"
gross. weight of about 14.9 MT (16.4 tons), and when filled, will normally contain 12.5 MT" (1 3 8
tons) of UFs or about 8.5 MTU (9.4 tons).: The management and transporting of the LES UBCs
will not involve unusual costs such as those that will be’ required for the majonty of the DOE—
managed cylrnders currently stored at the three govemment srtes -

“In, May 1997 "LLNL publrshed a oost analysrs report for the long—term management of depleted
uranrum hexafluoride (LLNL, 1997a) The report was prepared to provide comparative life- -
cycle cost data for the Department of Energy’s (DOE) Draft 1997 Programmatic Environmental
Impact Statement (PEIS) on altemative strategies for management and disposition of depleted
-.UFg (DOE, 1997a). . The LLNL report appears to be the' most comprehensrve recent assessment
‘of depleted UF, disposition costs available in the public domain. ‘ The technical data on'which"
. the LLNL cost analysis report is based, is principally the May 1997 Engrneenng Analysis Report
also by LLNL (LLNL, 1997b). The April 1999 Final PEIS identified as soon as practicable _
conversion of DUF, to another stable chemical form, uramum oxrde (or metal rf there is a use for
. it)ithe.. DOE~preferred management altematrve (DOE 1999) no

The LLNL costs, which are reported in drscounted 1996 ‘dollars (t' rst quarter) were -
undiscounted and adjusted upward by 11% to 2002 dollars using the U.S. Gross Domestic
Product (GDP) Impllcrt Pnce Deﬂator (IPD) o

were based on an. rnventory of 560,000 MT. (617 294 tons) of depleted UFe , or 378,600 MTU
(417, 335 tons uranium) after applyrng the 0.676 mass fraction multiplier. -This.inventory equates

over the 20 years of the study to an annual throughput rate of 28,000 MT (30,865 tons) of UF, or

_about 19,000 MT (20,943 tons) of depleted uranium, which is approxrmately 3.6timesthe - .
expected annual UBC output of the proposed NEF. The costs in the LLNL report are based on
the lrfe-cycle quantlty of 378,600 MTU (417 335 tons uranium), beginning in 2009. :

-
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" The cost estrmates for the conversron facrlrty assumed that all major burldrngs are to be

The LLNL cost analyses assumed that the depleted UFgwould be converted to depleted U30;- 2
the DOE's preferred drsposal form, usrng one of two dry process conversion altematwes The -
first altemative, the AHF option, upgrades the hydrogen fluoride (HF) product to anhydrous HF
(<1.0% water). In the second option, the HF neutralization alternative, the HF would be
neutralized with lime to produce calcium fluoride (CaF,). The LLNL cost analyses assumed that
the AHF and CaF; converslon products would have neglrgrble uranium contaminatlon and colild-

. be'sold for’ unrestrrcted use: LESwill notuse a deconversron facrlrty that employs a process Lo
< that results ln the productron of anhydrous HF : i

Table 4, 13-2 LLNL Estrmated Llfe-Cycle Costs for DOE Depleted UFG to Depleted U308 -
Conversron, presents the' LLNL—estlmated Irfe-cycle capital, operating, and regulatory e
drscounted costs in 1996 dollars, for conversion of 378,600 MTU (417, 335 tons uranrum) over
20 years, of depleted UFs to depleted U;0¢ by anhydrous hydrogen lluorrde (AHF) and HF,,
neutralization processing. The costs were extracted from Table 4.8 in the’ LLNL report The
drscounted LLNL Irfe cycle costs |n 1996 dollars were_ undlscounted and converted to per kg unrt

:

The anhydrous hydrogen lluonde (AHF) conversuon optlon for whrch LLNL provrdes a cost; i
estimate assumes that the AHF by-product is saleable and that total sales revenues overthe. ...
20 years of operatron would amount to $77. 32 mrllron in dlscounted doliars. LLNL also ., 3..; o
assumed that the lrfe-cycle sale of CaF, obtalned from neutralrzrng HF wrth Irme would result ln

discounitéd revénues of $11i02 million; * > S

structural steel frame construction, -except for the process building which is a two story TR
reinforced concrete structure. Most of this burldrng is assumed to be “special constructron wrth
0.3-m (1-ft) thlck concrete perimeter walls and ceilings, 8-in concrete. interior walls; and 0. 6—m
(2-ft) thick concrete floor mat. The standard construction” area walls were taken tobe 8- in thrck
concrete with 15-cm (6-in) elevated floors and 20 cm (8-in) concrete floors slabs on grade

Table 4.13-3, Summary of LLNL Estimated Capital, Operating and Regulatory 1 Umt Costs lor
DOE depleted UFg to Depleted U;05 Conversion, presents a summary of eestimated capital, ...
operating and regulatory costs for depleted UFs to depleted U;0, conversion ona dollars per
kgU basis, in both 1996 and 2002 dollars; undrsoounted It can be seen that i in erther case the
conversion process is operations and maintenance intensive. - ” .

Table 4.13-4, LLNL Estimated Life Gycle Costs for DOE Depleted UFG Drsposal Altematrves
presents LUNL-estimated lrfe~cycle costs for the waste form preparation and disposal of DOE
depleted U;0g produced by conversion of depléted UFs. -The table presents estimated costs for
two depleted U305 disposal alternatives: shallow earthen structures (engineered “trenches”) and
concrete vaults. The waste form preparatron for each alternative consists pnmanly of loadlng, ;
compactrng, ‘and sealmg the depleted U;,Os rnto 208 L (55—gal) steel drums : :

The LLNL-estrmated lrfe—cycle costs for depleted usos drsposal range lrom$86 mllllon in
discounted 1996 dollars, for the engineered trench alternative to $180 million for depleted uaoa
disposal in a concrete vault. ‘The disposal unit costs range from $1.46 per kgU to $2.17-per - °
kgU, in 2002 dollars.As discussed later in this ‘section, the LLNL-estimated concrete vault costs
are higher than those that would be required to either sink a new underground mine or to ~
refurbish and operaté an existing exhausted mine, an altemnative that the NRC has indrcated to
be acceptable (ORNL, 1995). For example, the capital cost for the concrete vault alternative of
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: -$130 75 mrlluon In dlsoounted 1996 doltais or $349 7 tiillion ln undnscounted 2002 dollars is far: ' r b
greater than the $1 24 mrllron oost of a new 200 MT (220 tons) per day underground mlne as ‘ -\/'
shown later ln thls sectron

Table 4, 13-5 Summary of Total Estlmated Conversron and Dlsposal Costs presents the

depleted UFa conversion and depleted U_»,Oa disposal costs already discussed on a dollar per

kqU basis; in undiscounted 2002 dollars:. In addition it also includes the LLNL-éstimated oost to
DOE of rail transportation (including loading and unloading) of oonformmg depleted UFg. ..o, |
cylinders to the conversion facility site and drummed depleted U;O, to the disposal sites. It .
does not include interim storage costs since it may reasonably be' assumed that LES UBCs may
be shipped directly to the deconversion facrlrty The table indicates that the total costs for

depleted UFs disposal in, in 2002 dollars; based on the LLNL study estlmates is hkely to range
from about $5 06 to $5.81 per ng ‘

On August 29 2002 the DOE announced the oompetmve selectron of UDS to deslgn and R
construct conversion facilities near the DOE enrichment plants at Paducah, Kentucky and. . ..,
Portsmouth Ohio, and to operate these facrlrtles from 2006 to 2010.. UDS willalsobe- .. - . .
responsible for malntalnlng the depleted uranium and conversion product mventortes and .
transporting depleted uranium from Oak Ridge East Tennessee Technology | Park (ElTP) to the
Portsmouth site for conversion.- The contract scope includes packaging; transportrng and®
disposing of the conversion product depleted UyOp;’ Table 4.13-6, DOE UDS August 29, 2002 "
Contract Quantrties and Costs’ presents a summary of the ubs contraot quantltles and costs’ E

The DOE-estrmated valte of the cost reimbursemenit incéntive tee oontract whtch runs from .
August 29, 2002 to August 3, 2010, is $558 million (DOE, 2002c). Desngn. constructlon and ' I
operation of the facilities will be subject to appropriations of funds from Congress On- s

December 19, 2002, the White House confirmed that funding for both' conversion tacrhtles wrll»= . N
bé included in President Bush’s 2004 budget. However, the Office of Management and Budget'- - \_/
has’ not yet indicated how much funding will be allocated." Framatome is a subsidiary of Areva

the Frénch company whose subsidiary Cogema has operated the world's only exrstrng
commercial depleted UFs conversion plant since 1984. -

The table shows the target deconversion quantrtres and the estrmated fee. The contract calls
for the construction of a 12,200 MTU (13,448 tons uranium) per year conversion plantat '
Paducah'and a 9,100 MTU (10,031 tons uranium) per year conversion plant at Portsmouth; for
an'annual nominal total capacity of 21.3 million kgU (23,479 tons uranium); which is also the
target conversion rate per year. Based on the target conversion rate the UDS contract total umt
capital cost is estimated to be $0.77 per kgU ($0.35 per Ib U). This unit cost is based on plant-
operation over 25 years and 6% government cost of money. . ‘The conversion, disposal and..
material management total operating cost during the first five years of operation oorresponds to
$3.15 per kgU. The total unit capital and operating cost is $3.92 per kgU.. As noted earier.in
this section, the. DOE has indicated that the disposal of the depleted U;0s may take place at the
Nevada Test Site. The cost to DOE of depleted U;Os disposal at NTS is currently estimated at:
$7.50 per ft® or about $0. 11 per kgU ($.0.05 per Ib U). In 1994 it was reported that the NTS
charge to the DOE of $10 per e (8015 per kgU) was not a full’ cost recoveryTate (EGG, 1994)

Itis of tnterest to note that USEC entered into an agreement wrth the DOE on June 30, 1998
wherein it agreed to pay the DOE $50,021,940 immediately prior to privatizationfora .~ - - .-
commitment by the DOE “for storage, management and disposition of the transferred depleted
uranium... generated by USEC during the FY 1999 to FY 2004 time period (DOE, 1998). -

! )
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Under the terms of the agreement, the DOE also committed to perform “...researchand . , ..
development into the benehcial use of, depleted uranlum and related activities and support

_ servrces for depleted uranlum related acttvrtres The agreement specmes that USEC wrll

dtspose of the USEC DUFg at an average rate of approxrmately 3 0 million ng per year '
¢+~ between the middle of calendar 1998 and the end ol 2003 at a cost ot exactly $3 00 per ng

($1.36 per Ib U),-in 1998 dollars. : R e

According to Urenco its depleted UFG drsposal wrll be srmrlar to those that will be generated by
LES at ‘the NEF ‘Urénco contracts with a supplrer for depleted UFsto depleted U30g conversron.
The supplrer has been converting depleted UF6 to depleted Usoaon an tndustnal scale srnce :

:1984 , e A

p.,~.,.4--.,.> ' teayio el Saeiy:n o

a The Clatbome Energy Center costs grven in Table 4, 13-7 Summary of Depleted UFG Drsposal 3
- Costs from Four Sources are based upon those presented to John Hickey of the NRC in the ; .. -
: LES letter of June 30,1993 (LES 1993) as adjusted for changes in units and escalated to 2002
- A conversron cost of $4.00 per kgU y was provrded to LES by Cogema at that trme A value of

provrded by Urenco at the trme

NIt CH X -

As indicated earlrer in thls sectron the NRC has noted that an exrsttng exhausted underground
uranium mine would be a suitable repository for depleted U;0g (NRC, 1995).: For purposes of *
companng alternatives, the conservative assumptron of constructing anew mine was assessed
A mine disposal facility would consist of surface facrlrtles for waste’ recervrng and mspectton (the

. waste-form facility), and shafts'and ramps for access toand ventrlatron of the underground, S
‘portion of the reposrtory, and appropnate underground transport and handlmg equrpment The
", mine underground would’ conslst of tunnels (called "drrtts”) and cross-cuts for the transport and

storage of stacked 208-L (55-gal) steel drums which ¢ are then back-ttlled A great many features _
of a typrcal underground mlne would be appltcable to, thrs drsposal alternatrve :

The NEF when operating at rts nomrnal full capacity of 3.0 million’ Separatrve Work Untts
(SWUs) per year will produce 7,800 MT. (8.598 tons) of depleted UFg.: A typical U:S."
underground mine, operating for five days per week over fifty weeks of the year,: excepttng ten
holiday days per year, would operate for 240 days per year. ‘Thus, if LES UBCs were dtsposed
unrformly over the year, the average dtsposal rate would be 32 5 MT (35. 8 tons) of depleted UFe
per 'ddy.” This is much less than the tate of ore prcductron in even a typlcal small under ground
mine. However, it may reasonably as§umed that thé rate'of emplacement of the drummed
depleted U;0, would be less than the rate of ore removal from a typrcal underground mine. .

The estimated capital and operating costs for a 200 MT per day underground metal mineina’
U.S. setting was provided by au.s. mintng engineering company, Westem Mine Engtneenng, o

‘Inc. ‘The costs are for a vein type mine accessed by a160-m (524-ft) deep vertical shaft with

rail type underground haulage transport “The operatlng costs for the 200 MT per day mine ls
estimated to be $0.07 per.kg ($0.03 per Ib) ot ore and the caprtal cost is estimated to be -
approxnmately $0.04 per kg ($0.02 per Ib).of ore, for a total cost of $0. 11 per kg ($0.05 per lb) of

ore. The capltal cost of the mine is $12.4 mllllon 2002 dollars. ln the case of an exrstrng

exhausted mrne the capttal costs could be much less

The mine cost estimates presented indicate that the assumptlon of the much hrgher costs”
presented in Table 4.13-4, LLNL Estimated Life Cycle Costs for DOE Depleted UFg Disposal
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Altematwes for the’ concrete vault alternattve represents an upper bound cost’ estimate for . \ { ‘
depleted U30s drsposal For exampie thie capital cost of the concrete liault'alternatrve which, , CN
may be obtained by undtscounting the LLNL estimate costs presented in Table 4.13-4,is $350
mrlllon in 2002 dollars or 28 trmes the capttal cost of the 200 MT (220 tons) mme drscussed
above. ‘

:. e ISR AR FRAY

The four sets of cost estimates obtanned are presented in Table 4 137 in 2002 dollars per ng |
Note that the Claiborne Enrichment Center cost had a greater uncertainty associated with it. :
The UDS contract does not allow the component costs for conversion, disposaland, ... ..
transportatton to be estimated.. The costs i in the table indicate that $5.50 per kgU ($2 50 per lb
Uj'is'a’conservativeé and ‘therefore, prudent ‘estimate of total depleted UFs drsposrtron cost for.,
the LES NEF. That s, the historical estimates from LLNL and CEC and the more recent actual
costs from the UDS contract were used to inform the LES cost estimate. Urenco has revrewed
this estimate and; based on its current cost for.UBC drsposal finds this figure to be prudent.

~ Based on rniormatron from correspondmg Vendors the value of $5 50 per ng (2002 dollars), .
which i$ equai to $5.70 per kgU when’ escalatéd to 2004 dollars was revised in December 2004
to $4.68 per kg (2004 dollars) The value of $4. 68 per ng was derived from thé esttmates of
costs from the three components that make up the total disposition oost of DUFg (i e )
deconversion, disposal, and transportation). The estimate of $4.68 per kqU supports the
" Preferred Plausible Strategy of U.S. anate Sector Conversron and Drsposal ldentrﬁed in
section 4.13.3.1.3 of the ER as Option-1. -

In support of the Option 2 Plausrble Strategy |denttf|ed in’ section 4 13.3. 13 of the ER,:DOE
Conversion and Disposal,”* LES requested a cost estimate from the Department of Energy
(DOE). On March'1, 2005, DOE provided a cost ‘estimate to LES for the oomponents that make
up the total disposution cost (i.e., deconversion dtsposal ‘and transportatron) L .
(DOE; 2005) “This estimate, which was based upon an independent analysis undertaken by N
DOE’s'consultant; LM Govemment Consultrng, estimated the cost of drsposatron to total
approximately $4.91 per kgU (2004 dollars).” The Department's cost estimate for deconverslon
storage, and disposal of the DU is consistent with the contract between UDS and DOE. The
cost estimate does not assume any resale or reuse of any products resuittng from the
conversron process : s R :

il

I~
\

financial assurance required for this purpose the value of $4 68 per kgU (based upon the cost ,
esttmate for the Preferred Plausrble Strategy) was selected '

St

-4, 13 3 2 Water Quality leits

All plant effluents are contamed on the NEF site.- A series of evaporation retentlon/detention
basins, and septic systems are 'used to contain the plant effluents. There will be no discharges
to a Publicly Owned Treatment Works' (POTW)." Contaminated water is treated to the limits in "
10 CFR 20.2003, 10 CFR 20, Appendrx B, Table 3and to admmistratrve levels recommended
by Regulatory Guide 8.37 (CFR, 2003q; NRC, 1993)." Refer to ER Section 4.4, Water Résource
Impacts, for additional water quality standards and permuts forthe NEF. ER Section3.12, "'
Waste Management, also contams information on the NEF systems and procedures to ensure
water quality. . y SR

\
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- 4.13. 4 1 Control and Conservation L

4, 13 4. Waste Mlnlmlzation

.The hrghest prronty has been assrgned to mrnlmrzrng the generatron of waste through reductlon

reuse or recycllng The NEF rncorporates several waste minimization systems in its operational
procedures that aim at conserving materials and recycling important compounds For example
all Fomblin Oil will be recovered where practrcal ‘Fomblin Oil is an expensrve highly | for 0
fluorinated, inert oil selected specifically for' usé in'UFs systems to avoid reactrons with UFe. -
The NEF will also have in placé a Decontamination Workshop desigied to remove radiodctive -
contamlnatron from equrpment and allow some equrpment to be reused rather than treated as
waste. - LY : o

In addition; the NEF process systems that handle UFs, other than the Product quuid Samplmg
System, will operate entirely at subatmospherrc pressure to prevent outward |eakage of UFe* o
Cylrnders initially contarmng Irqurd UF¢, will be’ transported only after béing cooled, so that the
UFgi is in SOlld form, to’ mlnrmlze the potentlal l‘ISk of accrdental releases due to mlshandllng

The NEF is desrgned to mrnrmrze the usage of natural and depletable resources Closed-loop
cooling systems have been mcorporated in'the desugns to reduce water usage Power usage .
will be mrnimlzed by efficient desrgn of Ilghtlng systems selectlon of hlgh-etflmency motors and
use of proper insulatlon matenals S : .

ALARA controls w'm' b'e'marntarned dunng facrlrty operatron to account for standard waste .
minimization practices as directed in-10 CFR 20-(CFR, 2003q). . The outer packaging assocrated
with consumables will be removed prior.to use in a contaminated area.. The use of glove boxes

will minimize the spread of contamination and waste generatron B IR PR

Collected waste such as trash compressrble dry waste scrap metals and other candrdate
wastes will be volume reduced at a céntralized waste processing faclllty “This tacrlrty could be
operated by a’ ‘commercial vendor such as GTS Duratek. ‘This facrlrty wotild turther reduce K
generated waste toa mlnrmum quantlty pnor to frnal drsposal at a fand dlsposal facrllty or
potential reuse. * - . .

.'. l.i

The features and systems described below serve to limit, collect confrne and treat wastes and
effluents that result from the UFs ennchment process A number of chemlcals and’ processes
are used in fulfilling these functions:’ As with any’ chemrca!fndustnal facility, a wrde variety of
waste types will be produced. Wéste and effluent control is addressed below as well as the
features and systems used to conserve resources.

4.13.4.1.1  Mitigating Effluent Releases :. .. .

The equrpment and desrgn teatures incorporated ln the NEF are selected to keep the release of
gaseous. and quwd effluent contaminants as low as practlcable and within regulatory limits. .
They are also selected to minimize the use of f depletable résources. . Equipment and design:
teatures tor lrmltlng etfluent releases dunng nonnal operatton are descrlbed below:

The process systems that handle UFG operate almost enturely at sub~atmospherrc pressures
Such operation results in no outward leakage of UFs to any effluent stream.
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- e The one location where UFg pressure is raised above atmosphenc pressure is in the piping .- (

' and cylinders inside the sampling autoclave. _ The piping and cylinders inside the autoclave_ N
: conflne the UFs. In the event of leakage the samplrng autoclave provides secondary

’ contarnment of UFe '

. Process off-gas from UFG purrfrcatron and other operatlons is drscharged through e
~ desublimers to solidify. and reclaim as much,UFg as possible.: Remaining gases are
discharged through hrgh-efflciency filters and chemical adsorbent beds. The filters and
adsorbents remove HF and uranlum compounds leftin the gaseous, effluent stream.

o quu1ds and solids in. the process systems oollect uranium compounds .When these liqurds
and solids (e.g., oils, damaged piping, or, equrpment) are removed for cleanrng Oor. i-tiiy
‘malntenance portrons end up in wastes and effluent.. leferent processes are employed to-.
separate uranium compounds and other materials (such as various heavy metals) from the
resultrng wastes and efﬂuent These processes are descnbed in ER Section 4.13. 4 2 below.

« Processés used to clean upiwastes and eﬁluent create thelr own wastes and efﬂuent as.:

" well.” Control of these i$ also accompllshed by liquid and solid waste handlrng systems and
techniques, which are described in detail in the Sections below. In general careful
applications of basic principles for waste handhng are followed in all of the systems and‘
processes:: Different waste types are collécted in separate containers to minlmlze
contamination of one waste type with another. Materials that can cause airbomne " :
contamination are carefully packaged; ventilation and filtration of the air in the' area is T
provided as necessary. Liquid wastes are confined to piping, tanks, and other, contamers, '

: curblng, pits, and sumps are used to collect and contain leaks and sprlls Hazardous wastesv 4
are. stored in designated dreas in carefully labeled containers, mrxed wastes are also - R,
contained and stored separately. Strong acids and caustrcs are neutralrzed before entenng
an effluent stream. Radioactively contaminated wastes are decontaminated rnsofar as:
possible to reduce waste volume.-

* Following handling and treatment processes to limit wastes and effluent, sampling and .
monitoring is performed to assure regulatory and administrative limits are met. Gaseots
effluent is monitored for HF and is sampled for radioactive contamination before release;
liquid effluent is sampled and/or monitored, in llqmd waste systems; solid wastes are . .
sampled and/or monitored prior to offsrte treatment and drsposal Samples are returned to
thelr sotrce where feasrble to mrnlmize mput to waste streams

-y,
LN

4.13.4.12 - Conserving Depletable Flesources

The NEF design serves to minimize the use of depletable resources. Water is the primary
depletable resource used at the facility. Electric power usage also depletes fuel sources used in
the production of the power. Other depletable resources are used only in ‘small quantrtles ,
Chemical usage is minimized not only to'conserve resources, but also to prétiude’ excessrve
waste productlon Flecyclable matenals are used and recycled wherever practrr:able

The main feature incorporated in the NEF to llmlt water consumptron is the use of closed-loop
cooling systems.

t

i
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The NEF is designed to minimize the usage of natural and depletable resources as shown by -

.the following measures:

¢ The use of low-water oonsumptlon landscapmg versus conventlonal Iandscapmg ‘reduces®
water usage.

¢ The installation of low flow toilets, sinks and showers reduces water usage when compared
to standard flow fixtures.

° | Locallzed floor washing usrng mops and self-contarned cleanmg machlnes reduces water
: ';usage compared to conventronal washlng wrth a hose twice per week

“Thé use of hrgh eﬁrcrency washrng machines compared to standard machlnes reduces
water usage.

The use of hlgh eft“crency closed cell coolrng towers (water/alr coolrng) versus open cell
design reduces water usage RN e IO S

Closed loop coollng systems have been moorporated to reduce water usage o ¢

L

The demand for power in the process systems is a major portion of plant operatlng cost e
efficient design of components is incorporated throughout: process systems ‘ s
Ce "-.i-r::'.i?:-"

4.13.4.1.3 % PreventronandControlofOrlSprlls o o IR U

The NEF wrll rmplement a sprll control program for accrdental orl sprlls The purpose of the sprll
control program will be to reduce the potential for.the.occurrence of spills, reduce the'risk of .-
injury in case of a spill occurs, minimize the impact of a spill, and :provide a procedure for the
cleanup and reporting of spills. The oil spill control program will be establrshed to comply with .
the requrrements of 40 CFR 112 (CFR 2003aa), Oil Pollution Prevention. As requrred by Part
112", a Spill Prevention, Control, and Countermeasure (SPCC) plan ‘will be prepared prior, to.
elther the start of facrlrty operation of the facility or prior to the storage of orI onsite in‘excess of
the de minimis quantities established in 40 CFR 112. 1(d) (CFR, 2003aa) The SPCC Plan wrll
be revrewed and certmed by a Protesslonal Engmeer and WIII be mamtalned onsrte L

As a mrnrmum the SPCC Plan will contaln the followrng lnlormatron

d ldentrfrcatron of potential signrf icant Sources of spllls anda predrctlon of the drrectron and B
" ‘quantity of flow that would résult from a spill from’each stich source;

* Identification the use of containment or diversionary structures such as dikes, berms
culverts, booms, sumps, and diversion ponds to be used at the facrlrty where appropnate to
“prevent. drscharged oil from reachlng navrgable waters; -

« - Procedures for mspectron of potentral sources of sprlls and sprll contalnment/drversron
“structures; and

° Assrgned responsrbrlmes for lmplementrng the plan, mspectrons and reportrng

ln addltron to preparatron and implementatron of the SPCC Plan the facrllty will comply wrth the
specific spill preventlon and control guidelines contained in 40 CFR 112.7(e) (CFR, 2003aa), -

such as drainage of rain water from diked areas, containment of oil in bulk storage tanks, above
ground tank integrity testing, and oil transfer operational safeguards

iy
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4.13.4.2° Reprocessing and Recovery Systems (
' N

Systems used to allow recovery or reuse of materials are described below.

4.13.4.2.1 - Fomblin oil ‘Recovery System -

Fomblin oil is an expensive, highly fluorinated, inert oil selected specnflcally for use in UFs
systems to avoid reaction wnth UFs The Fomblln Oil Hecovery System recovers used Fomblin
oil from pumps used in UFe systems All Fomblm orl is recovered none is normally released as
waste or effluent.

Used Fomblin oil is recovered by removrng impurities that inhibit the oil's lubrication properties
The impurities collected are’ primarily uranyl fluoride (UO.F,) and uranlum tetrafluoride (UF.)
particles. The recovery process also removes trace amounts of hydrocarbons, which if left in
the oil would react with- UFs. The Fomblin Oil Recovery System components are located in the
Decontaminated Workshop in the Technical Services Building (TSB). The total annual volume
of orl to be processed in this system is approxrmately 535 L (141 gal). .

The Fomblrn oil recovery process consists of oil collectlon uranium precuprtatton, trace
hydrocarbon removal; oil sampling, and storage of cleaned oil for reuse. Each step is
performed manually.

Fomblin oil is collected in the Vacuum Pump Rebuild Workshop as part of the pump
disassembly process. The oil is the transferred for processing to the Decontamination
Workshop in plastic containers. The containers are labeled so each can be'tracked through the
process.:Used oil awaiting processing is stored in the used oil storage receipt array to ellminate
the possrblllty of accidental cnticallty : :

Uranlum compounds are removed from the Fomblin oilin the Fomblln orl fume hood to mlnrmlze
personnel exposure to airborne contamination. Dissolved uranium oompounds are removed by
the addition of anhydrous sodium carbonate (NazCO;,) to the oil container which causes the p
uranium compounds to precrpltate into sodium uranyl carbonate Na4U02(C03)3 The mlxture |s
agitated and then filtered through a coarse screen to remove ‘metal partncles and small parts. . .
such as screws and nuts. These are transferred to the Solid Waste Collection System. The orl
is then heated to 90°C (194°F) and stirred for 90 minutes to speed the reaction. The oil is then
centrifuged to remove UF,, sodium uranyl carbonate, and various metallic fluorides. The.,.
particulate removed from the oilis collected and transferred to the Solid Waste Collection Room
for drsposal

Trace amounts of hydrocarbons are next removed in the Fomblin orl fume hood next by addlng
activated carbon to the Fomblin oil and heating the mixture at 100°C (212°F) for two hours.: The:
activated carbon absorbs the hydrocarbons, and the carbon in tum is removed by filtration .

through a bed celite. The resulting sludge is transferred to the Solid Waste Disposal Collection
Room for dlsposal

Recovered Fomblin oil is sampled Oil that meets the cntena can be reused in the system while
oil that does not meet the criteria will be reprocessed The following limrts have been set for
evaluating recovered Fomblin oil purity for reuse in the plant:

‘e Uranium - 50 ppm by volume
"« Hydrocarbons - 3 ppm by volume

1\

-
/<
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Flecovered Fombhn oil i |s stored in plastic containers in the Chemlcal Storage Area. . .
Fallure of thls system wull not endanger the health and satety of the publrc Nevertheless

- design and operating features are included that contribute to the safety of plant workers. -

Containment of waste is provided by components, designated containers, and air llltratlon SR
systems.. Criticality is precluded through the control of geometry, mass, and the selectlon of
appropriate storage containers. To minimize worker exposure, airborne radrologlcal -
contamination resulting from dismantling is extracted. Where necessary, air sunts and portable
ventilation units are available for further worker protectlon TP S S

4.13.4.2. 2 - Decontamlnatlon System e : et

The Contamlnated Workshop and Decontamlnatuon System are’ located in the same room in the
TSB. This room'is called the Decontamination Workshop. The Decontamination Workshop in-
the TSB will contain the area to break down and strip contamiinated equipmentand o "« ="
decontaminate that equipment and its’ components. The decontamination systems inthe =
workshop are designéd to remove radioactive contamination from contaminated materials’ and
equnpment The only significant forms of radioactive contamination found in'the plant are VY
uranlum hexatluonde (UF), uranium tetratluonde (UF,) and uranyl fluoride (UOze)

One of the functlons 6f the Decontamination Workshop isto provide a malntenance faculrty for
both UFs pumps and vacuum pumps. The workshop will be used for the temporary storage and

. subsequent drsmantllng of failed pumps. The dismantling area will be in physical proximity to the

decontamlnatron traln in whlch the dlsmantled pump components will be processed Full.»~, .
maintenance records for each pump will be kept L e nen

eae oo Tl

- The process carned out wrthln the Decontammatlon Workshop beglns with recenpt and storage :

of contaminated pumps, out-gassing, Fomblin oil removal and storage, 'and pump stripping.”
Activities for thé dismantling and maintenance of other plant components are also carried out
Other, components commonly decontaminated besides pumps include valves, piping, - .¢-,.:-
instruments, sample bottles, tools, and scrap metal. Personnel entry |nto the facullty will be wa a
sub-change facility. This area has the requrred contamlnatlon controls washlng and monltonng
facilities.

The decontamlnatuon part ot the process consusts of a senes ot steps follownng equupment
disassembly includrng degreasing, decontamlnatlon, drymg. and inspection. Items trom uranlum '
hexafluoride systems waste handhng systems ‘and mlscellaneous other items are..;. i,
decontaminated in'this system. The decontamination process for most plant oomponents Is .
described below, with a typical cycle time of one hour. For smaller components the
decontamination process time is slightly less, about 50 minutes: Sample bottles and tlexnbl_e_
hoses are handled under-special procedures due to the difficulty of handling the specific
shapes. Sample bottle decontamlnatton and decontamlnatlon of flexnble hoses are addressed
separately below. - . e :

Cntlcallty is precluded through the control of geometry, mass and the selectlon of appropnate
storage oontalners Administrative measures are apphed 10 uranium concentratlons in the Crtnc
Acid Tank and Degreaser Tank to maintain these controls. To minimize worker exposure
airborne radiological contamination resulting from dismantling is extracted Air suuts and
portable ventllatlon unlts are avallable tor turther worker protectlon e !
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Containment of chemicals’anid wastes is provided by components, designated containers, and’ e

air filtration systems. All pipe work and vessels in the Decontamination Workshop are provided. NG
- with design measures to protect against spillage or.leakage. Hazardous wastes and materials -

are contained in tanks and other appropriate containers, and are strictly controlled by

administrative procedures Chemlcal reactron accrdents are prevented by strict control on

chemical handling. -. L : - '

.
'.?'

4.13.4.2.3 General Decontamination "~

Prior to removal from the plant, the pump goes through an isolation and de-gas process. This
removes the majority of UF from the pump. The pump flanges are then sealed prior to
movement to the Decontamination. Workshop. The pumps are labeled so each can be tracked - :
through the process: Rumps enter the Decontamination Workshop:through airlock doors. The::
internal and external doors are electrically interlocked such that only one door.can be opened at
a given time.. Pumps may, enter the workshop individually or in pairs. Valves, pipework, flexible
hoses, and general plant components are accepted into the room erther wrthln plastnc bags or.
w:ththeendsblmded ot g o C e

of accidental crrticalrty The array maintains a minimum edge spacrng of 600 mm (2 ft) Pumps
are not, aocepted if there are no vacancies in the array ,

Before being broken down and stnpped all pumps are placed in the Outgas Area and the local
ventilation hose Is positioned close to the pump flange: The flange cover is then removed HF .
and UFg fumes from the pump are extracted via the exhaust hose, typically over a period of * ™
several hours.  While in the Outgas Area, the oil will be drained from the pumps and the first ... -
stage roots pumps will be separated from the second stage roots pumps.. The oil is drained into kN
5-L (1.3 gal) plastic containers that are labeled so each can be tracked through the process: - .

Prior to transfer from the Outgas Area; the outside of the bins; the pump frames and the oil* |
bottles are all monitoréd for’ radrologtcal contamination. The various |tems will then be taken to
the decontamination system or Fomblin oil storage array as appropnate

Oil waiting to be processed is stored in the Fomblin oil storage array to eliminate the possrbrlrty
of accidental criticality. The array maintains a minimum edge spacrng of 'about 600 mm (2 ft) .
between containers. When ready for processing, the oil is transfefred to the Fomblin Oil’

Recovery System where the uranics and hydrocarbon contamlnants can be separated prror to
reuse of the orl R

After out-gassmg, mdrvrdual pumps are removed from the Outgas Area and placed on erther of
the two hydraulic stripping tables An overhead crane is utilized to aid the movement of pumps
and tools over.the stripping table. The tables can be height-adjusted and the pump can be
moved and positioned on the table. Hydrauhc stripping tools are then placed on the stripping .
tables using the overhead crane or mobile jig truck. The pump and motor are stripped to -
component level Using \ vanous hydraulic and hand tools. Using the overheadcrane or mobrle jrg
trick, the components are placed in bins ready for transportatlon to the General
Decontamination Cabinet. .

Degreasing is performed lollowrng dlsassembly of equupment Degreasmg takes place in the hot
water Degreaser Tank of the decontamination facility system. The degreased components are
inspected and then transferred to the next decontamination tank. .
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Following disassembly and degreasing, decontamination is accomplished by immersing the -
contaminated component in a citric acid bath with ultrasonic agitation. After 15 mlnutes the

‘ component is removed and is rinsed with water to remove the citric acid. ETRPRTATIETERT

The tanks are sampled periodically to determine the condition of the solutron and any sludge

ppresent...The Citric Acid Tank contents are analyzed for uranium concentration and citric. acid

concentration:: A limit on 25U of 0.2 g/L (0.02 ounces/gal) of bath has been established to” <™ -
prevent criticality. . Additional citric acid is added as necessary to keep the citric acid

R S

' concentratlon between 5% and 7%. Spent solutions, conslstrng of citric acid and vanous uranyti,

and metalli¢ Citrates, are transferred to a citric acid’ collectron tank. The Flmse Water Tanks are;
checked for satrsfactory pH levels unusable water is transferred to an effluent collectron tank. :

All components are drred after decontamlnatron ThIS is performed manually uslng oompressed N
all’ “.'-3."-_\ !,",_4 R

The decontamlnated components are inspected pnor to release The quantrty of contammatlon '
remalnlng shall be as-low—as-reasonably practicable.”. Components released for unrestncted. .
use do ‘not. have oontamrnatlon exceedmg 83.3 Bg/100 cm? (5 000 dpm/t 00 cm’ ) for average.::

flxed alpha or beta/gamma contamination and 16 Bq/1 00.cm? (1,000 dpm/1 00 cm?) removablet o
alpha or beta/gamma ‘contamination. However, if. all the’ component surfaces cannotbe ... ;"
monitored then the’ consrgnment will be disposed of as a low-level waste BRI

4,13.4.2.4 Sample Bottle Decontamination

FRIEE I

Sample bottle decontamination is handled somewhat drfferently than the general - .« .. i
decontamination process. The Decontamination Workshop has a separate area dedlcated to

.sample bottle storage, disassembly, and decontamination.'Used sample bottles ; are weighed to

confirm the bottles are empty The valves are loosened, and the remainder of the™” e
decontamination process is performed in the sample bottle decontamlnatlon hood. The valves
are removed inside the fume hood. . Any loose material inside the bottle or valve is dissolved in
a citric acid solution. Spent citric acid is transferred to the Spent Crtnc Acld Collectlon Tank |n
the Liquid Effluent Collection and Treatment System s 4 -

Initially, sample bottles and valves are flushed with a 10% crtrlc acnd solutlon and then nnsed
with deionized water. In the case of sample bottles, these are filled with deionized water and

-~ left to stand for an hour while the valves are grouped together and citric acid is reclrculated ina

closed loop for an ‘hour.’ These used solutions are collected and taken to the Citric Acid ..
Collectron Tank inthe’ ‘General Decontamination Cabinet. ‘Any quurd sprllages / drips are soaked
away wrth paper tissues that are drsposed of in the. Solid Waste Collection Room. Bottles and
valves are then rinsed again with deionized water. This used solution is collected in a ‘small
plastic beaker, ‘and then poured into the Citric Acid Tank in the decontamination train. Both the
bottles and valves are dried manually, using compressed air, and mspected for contamnnatlon
and rust. The extracted air éxhausts to the Gaseous Effluent Vent System (GEVS) to ensure
airbome contamlnatuon is controlled. ‘The bottles are ' then' put into an electric oven to ensure
total dryness, and on removal are ready for reuse. “The cleaned components are transferred to
the clean workshop for réassembly and pressure and vacuum testrng o : :
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4. 13 4 2 5 ’ Flexrble Hose Decontamlnatlon

The decontamlnatnon of flexiblé hoses is handled somewhat drfferently than the general process
and has a separate area. The decontamination process is performed in a Flexible Hose ... -
Decontamination Cabinet.. This decontamination cabinet is designed to process only one flexible
hose at a time and is comprised of a supply of citric acid, delonized water and compressed alr

Initially, the flexible hose'is flished with'a 10% crtric acid solution’ at 60°C (140°F) and then
rinsed with deionized water (also at 60°C) (1 40°F) in a closed loop recirculation’ system The
used ‘solutions (citric acid and deionized water) are transferred into the contaminated Cltnc Acid
Tank for disposal. Interlocks are provided in the recirculation loop to prevent such thatthe' =~
recirculation pumps from starting if the flexible hose has not been connected correctly at both
ends. Both the citric acid and deionized water recirculation pumps are equipped with a 15-
minute timer device. The extracted air exhausts to the Gaseous Effluent Vent System (GEVS)
to enisure alrborne contamination is controlled ‘Spill from, the dnp tray are routed to either the, "
Citric’Acid Tank or the hot' water recirculatron tank, dependmg upon the decontamination cycle
Each flexible hose is then dried in the decontamlnatlon cupboard using hot compressed alr at.

60°C'(140°F). to ensure oomplete dryness The cleaned dry flexrble hose Is’ then transferred to
the Vacuum Pump Rebuild Workshop for's reassembly and pressure testlng pnor to reuse in the
plant.

4.13.4.2.6 Decontamination Equipment A

ts

: The followrng major components are included in the Decontamlnatron System

. Crtnc Acid Baths: ‘An open top Citric Acld Tank wrth a sloplng bottom in hastelloy ls provlded
for the pnmary means of removing radioactive contamination. The sloping-bottom. . ~*
_construction is provided for ease of emptying and draining the tank completely." The tank -
has a liquid capacity of 800 L (211 gal). The tank is located in'a cabinet and is furnished
with ultrasonic agitation, a thermostatically controlled electric heater to maintain the: - -
content’s temperature at 60°C (140°F), and a recirculation pump:- Mixing is provided to .
accommodate sampling for criticality preventlon Level control with a local alarm is provrded
to maintain the acid level. The tank has a ring header and a manual hose to rinse out .
‘ residual solrds/sludge with deionized water after the batch has been pumped to the Liqurd
" Effluent Collection and Treatment System ln order to minimize uranlum concentration, the .
rinse water from the Rinse Water Tank that receives delonized water dlrectly is pumped into
"’ the other Rinse Water Tank; whichi i ln turn is pumped into the Citric Acid Tank., The counter-
“current system eliminates’a waste product stream by concentratmg the’ uranics only in the, .
.Citri¢ Acid Tank.” The rinse water transfer pump is linked with the level controller of the Crtric
" Acid Tank, which prevents overfilling of this tank during transfer of the rinse water. . Dunng. ‘
transfer, the rinse water transfer pump trips at a high tank level resultmg ina local alarm. _
The extracted air exhausts to the Gaseous Effluent Vent System (GEVS) to assure airborne
contamination is controlléd. The Citric Acid Tank contents are monitored and then emptled
" by an air-driven double diaphragm pump into the Spent Cltrlc ACId Collectlon Tankin the |
Liquid Effluent Collection and Treatment System.

- o Rinse Water Baths: Two open top Rinse Water Tanks with stainless stee! sloprng bottoms
are provided to rinse excess citric acid from decontaminated components. Each of the
tanks has a liquid capacity of 800 L (211 gal). Both tanks are located in an enclosure, and
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. each tank is furnished with ultrasonic agitation, a thermostatically controlled electric heater
\//’_) to maintain the contents temperature at 60°C (140°F), and a recirculation pump to .
- acoommodate samplmg for’ crmcallty prevention. The sloplng-bottom is providedof ..

o emptylng and dralmng the tank completely Fresh delonized water is added to the tank. In
order to minimiZe uranium concentration, the rinse water from the tank that receives . -
deionized water directly is pumped into the other Rinse Water Tank, which in turn is pumped
.into the Citric Acid Tank: Level control i§’ provrded to maintain the deionized (rrnse) water ’
level. During transfer, the rinse water transfer pump tnps at tank high level resultrng in a

- local alarm. The Rinse Water Tank that directly receives deionized water is topped:up’
manually with the water as necessary. The extracted air exhausts to the GEVS to assure
airborne contamination is controlled. A manual spray hose is available for rinsing the tank
after it has been emptied.

¢ Decontamination Degreasing Unit:" An ¢ open top Degreaser Tank with a sloplng bottom m
~+hastelloy is provided for the primary means of removing the Fomblin oif and  greases that
'may inhibit the decontamination process.* Componénts requrnng degreasrng are cleaned
-:manually and then immersed into the Degreaser Tank.' The slopmg-bottom constructron ls
provided for ease of emptying and draining the tank completely.” During the™ ’-’_ )
..decontamination process, the tank contents are contintiously recirculated using a pump
Regcirculation is provided to accommodate sampling for cntrcallty prevention. The tank has a
capacrty of 800 L (211 gal) and is located in a cabinet.. It is fumished with an ultrasonic .
agrtatlon facrlrty, and a thermostatlcally-controlled electric heater.to maintain the temperature
"at60°C (140°F) The tank has a ring header.and a manual hose to rinse outresidual . :;i:
sollds/sludge wuth deionized water after the batch has been pumped to the Liquid- Efﬂuent “
Collectlon ‘and Treatment System The. extracted air.exhausts to the Gaseous Effluent Vent
System (GEVS) to ensure airborne. oontamlnatron is controlled. : Level control with-a local..:

K/_) alarm is provrded to maintain the liquid level. The. Degreaser Tank contents.are monltored
and then emptied by an air-driven double diaphragm pump into the Degreaser Water Rt
Collectlon Tank in the quurd Effluent Collection and Treatment System. ., fole

+The activities carried out in the Decontamination Workshop may create potentlally R
contaminated gaseous streams; which would require treatment before duschargmg to the
atmosphere. These streams consist of air with traces of UFg, HF, and uranium partlculates
(mainly UO.F7). The Gaseous Effluent Vent System is designed to route these streamstoa
fitter system and to rhonitor, on a continuous basis, the resultant exhaust stream dlscharged
" to the atmosphere “Air exhausted from the General Decontamlnatron Cabinet, the Sample. :
. Bottle Decontamrnatron ‘Cabinet, and the Flexrble Hose Decontamination Cabinet is vented .
"i10'the' GEVS. Thereé will be local ventrlatron ports in'the stripping area and Outgas Area that
operate under vacuum wrth all alr dlschargmg through the GEVS. The room |tself wrll have .
other HVAC ventilation. - . )

o Vapor Reoovery Unlt and drstrllatron stlll o S
« " Drying Cabinét: One drymg cabinet is prowded to dry oomponents after deoontamlnatlon

¢ Decontamination System for Sample Bottles (in a cabinet) - a small, fresh citric acid tank; a
A ‘small delonlzed water tank and5L (1 3 gal) containers for crtrro acrd/uramc waste

.. Decontaminatron System for Flexible Hoses' (|n a cablnet) a small citric acid tank for fresh
and waste crtnc acid, an air diaphragm pump and associated equipment

e Various tools for moving equipment (e.g., cranes)

Lo
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. Various tools for stripping equipment B ' - ' o .

e Anintegral monorail hoist with a Iiftlng capacity of one ton, located Wwithin the : LN
decontarnination enclosure; is provided to lift the basket and its’ components |nto and out of
‘the Degreaser Tank, Citric Acid Tank, and the two Rinse Water Tanks'as part of the
decontamination actlwty sequence L

o« Citnc Acrd Tank and Degreaser Tank clean-up ancrllary |tems compnsed for each tank a
portable air dnven transfer pump. and associated equipment

. Fiadlatlon monltors

4.13. 4 2 7 Laundry System

The Laundry System cleans contamlnated ‘and soiled clothing and other articles which have
been used throughout t the plant. It contains the resulting solid and llqwd wastes for transfer to
appropnate treatment and disposal facilities. . The Laundry System receives the clothing-and
articles from the plant in piastlc bin bags, taken from containers strategically positioned within
the plant. Clean clothing and articles are delivered to storage areas located within the plant.
The Contamlnated Laundry System components are located in the Laundry room of the. TSB

The Laundry System collects; sorts; cleans dries, and inspects clothmg and articles used

throughout the plant in the various Restricted Areas.The laundry system does not handle ‘any

articles from outside the radiological zones. 'Laundry collection is divided into two mam groups
articles.with a low probability of contamination and articles with a high probablhty of -

contamination: - Those articles unlikely to have been contaminated are further sorted into lightly

soiled and heavily soiled groups.- The'sorting is done on a table undemeath ¢ a vent hood that is
connected to the TSB Gaseous Effluent Vent System (GEVS). All lightly'sdiled articlés are” -
cleaned in the laundry.” Heavily soiled articles are inspected and any oonsidered to be dlfiicult to
clean (i.e., those with significant amounts of grease or oil on'them) are transierred to the Solid
Waste Collection Room without: cleaning. - Special containers and procedures are used for -
collection, storage; and transfer of these items as described in the Solid Waste Disposal System
section. Articles from one plant department are not cleaned with articles from another plant
department. . : .ot

Special water-absorbent bags are used to collect the articles that are more likely to be .
contaminated. These articles may include pressure suits and items worn when, for example it

is required to disconnect or “open up” an existlng plant system These articles that are more :
likely to be contaminated are cleaned separately Expected contaminants on the laundry include

slight amounts of uranyl fluoride (UOze) and uranium tetrailuonde (UF4)

Clothing processed by this system normally includes overalls. laboratory coats shirts towels
and miscellaneous items. Approximately 113 kg (248 Ibs) of clothing is washed each day. Upon
completion of a cycle, the washer discharges to one of three Laundry Effluent Monitor Tanks in
the Liquid Effluent Collection and Treatment System '

The washed laundry is dried in the hot alr dryers.’ The exhaust air passes through a lint drawer
to the atmosphere. Upon completion'of a drying cycle the dried laundry is mspected for
excessive wear. Usable laundry is folded and returned to storaga for reuse.” Unusable laundry
is handled as solid waste as described in the Solid Waste Disposal System section.”

; b 3
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~» ::Sorting Tab'le{ One table to sort Iaundry pnor to washmg

When sorting is completed the articles are placed into the front-loading washing machune in’
batches.’ The cleamng process uses 80°C (176°F). minimum water. detergents and non-.
chlonne bleach for drrt and odor removal and dlsmfectlon of the Iaundry tDetergents and non-
chlonne bleach are ‘added by vendor-supplred automatlc dxspensmg systems. No “dry cleanrng
solvents aré used.’ Wastewater from the washmg machine is discharged to one of three ., .."- .
Laundry Effluent Monitor Tanks in the Liquid Effluent Collection and Treatment System The .
laundry effliient isithen sampled, analyzed ‘and transferred t6 the double-lined Treated Effluent
Evaporative Basin with'leak detection’ for drsposal (rf uncontamlnated) or to the Prectpltatlon
Treatment Tank tor treatment as necessary fr

When the washmg cycle is complete ‘the wet laundry ls placed ina front-loadmg, electrlcally G
heated dryer. The dryer has variable temperature settings, and the hot wet air is exhausted to :
the atmosphere through a lint drawer that is built into the dryer. The lint: from the drawer 1s then
sent to the Solid Waste Disposal System as combustible waste. * .

Dry laundry is removed from the dryer and placed on the laundry nnspectlon table for lnspectton
and toldmg Folded Iaundry is returned to storage ¢ areas intheplant.. .;:. : . .»7 LE s

The followmg major components are included in this system

» Washers: cTwo industrial quality washlng machines are provuded to clean contamlnated and
.. 1s0iled laundry. ~One machine is operating and one'is a spare for: standby Each machrne -
-hasan equal capacity that is capable ot Washmg the dally batches .

o -‘Dryers Two industnal quallty dryers are provrded to dry the Iaundry cleaned in the'washlng '
machine! ‘One ‘dryer is operating and one is'a spare for standby Each machme has an ‘

equal capacity that is capable of drylng the dally batches The dryer has a lmt drawer that ‘
_5,'frlters out the majonty of the lint.. ‘3. et W

washmg

« ‘Laundry Inspection Table: One table to lnspect Iaundry for excesswe wear alter washmg
and drying.

The Laundry System interfaces wrth the followrng other plant systems g '.7'" P . .
. quurd Effluent Collectlon and Treatment System: The wastewater generated durlng the
laundry process is pumped to one of three Laundry Effluent Monitor Tanks: -

e Solid Waste Disposal System: The Solid Waste Disposal System receives clothing that has
been laundered but is not acceptable for further use. It also receives clothing rejected from
the laundry system due to excess quantities of oil or hazardous liquids.

o TSB GEVS: Airfrom the sorting hood is sent to the TSB GEVS.

o Process Water System: The Process Water System supplies hot and cold water to the
washer.

e Compressed Air System: Compressed air will be supplied as required to support options

selected for the Laundry washers and dryers.
» Electrical System: The washing machines and dryers consume power.
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Piping, plprng components and a‘laundry room, sump provrde containment of any quurd
radiological waste. ' Small leaks and spills from the washer are mopped up and sent to the .
Liquid Effluént Collection and Treatment System.’ A rarely occurnng large léak is captured |n
the laundry féom sump:” Any efflient capturéd in the sump is transferred to the quuld Effluent
Collectlon and Treatment System by a portable pump f c

quuid effluents from the washers are collected in the quurd Eifluent Collectron and Treatment
System ‘and monrtored prior to drscharge to the Treated Effluent Evaporative Basin. Clothing
containing hazardous wastes is segregated’ pnor to washing to avoid introduction into this -
system. The exhaust alr blows to atmosphere because there is llttle chance of any contaminant
being init.- 2 : :

The washer and dryer are equrpped wrth electronic controls to monltor the operatron The dryer
has a fire protection system that rmtlates an Isolated spnnkler inside the dryer basket if a fire is :
detected in the dryer ) . . ' |
4 13 5 Comparative Waste Management lmpacts of No Actlon Alternative
Scenarios g T co

ER Chapter. 2, Alternatives, provides a dlscusslon of possrble alternatives to the construction
and operatron of the NEF, including an alternative of “no action” i.e., not building the NEF.: The
following information provides comparative conclusions specific to the concerns addressed in
this subsection for each of the.three “no action, ” alternative scenarios addressed in ER Section.
2.4, Table 2:4-2; Companson of Envrronmental lmpacts for the Proposed Actron and the No-
Actlon Altematrve Scenarios e Lot

Alternative Scenarlo B- No NEF USEC deploys a centnfuge plant and oontinues to operate
the Paducah gaseous diffusion plant,(GDP): The waste management impact would be greater
since a greater amount of waste results from GDP operation. | -

Alternative Scenarlo C- No NEF USEC deploys a centrifuge plant and increasesthe "+
centrifuge plant capability: The waste management impact would be greater in'the'short term -
because the GDP produces a larger waste stream.. In the long term, the waste management
impact would be the same orice the GDP' productron is terminated.” S

Alternative Scenario D — No NEF; USEC does not deploy a centrifuge plant and operates the.,
Paducah GDP at an increased capacity: The waste management impact would be significantly
greater because a significant amount of additional waste results from GDP. operatron at the
increased capacity. : .

NEF Environmental Report Revision 5, June 2005 |
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...~ --Table4.13-1 .. ...Possible Radioactive Waste Processing / Disposal Facilities - -:
@ “Page"t of 1

vRadloactive Waste Processingl .- .- Acceptable Wastes ... Approximate

“"Disposal Facility,. D‘s(fa?fe)km :

" sty

Lo :Barnwell Dlsposél Site - .- p :_-‘ - : --Radioactive Class A, B, C - 2,320 (1,441) -.

. | Bamwell, SC." : Processed Mixed SRS I

¢ | Envirocare of Utah .-v Radioactive Class A 1,636 (1016) |.

* | South Clive, UT : 0 Mixed el unn

- | 6Ts Duratek' - - o Radioactive Class A : | 1,993(1,238)
.| Oak Ridge, TN - e Some Mixed': -t T e

Depleted UFg Conversion’ Facnllty’ © " " Depleted UFg ™ ... .. 1,670 (1037)
Paducah, Kentucky L ' BUIRTARTE TS R

R T "’l FARI I S

| Depleted UFs Conversion Fac:llty2

—‘_ Ponsmouth Oh'o - [ Ces e . e e e e PN T ...:\:‘ g __

Ve e B e e I A AT L PR
t LTI TY L L VMDY AR Y Ty Bt

" Gther offsite waste brt;cessors may also be used.
2per DOE-UDS contract, to begin operation in 2005.

o
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Table 4.13-2 -

~ e e

[ O R

Conversion
--Page 1 of1

LLNL-Estimated Life-Cycle Costs for DOE Depleted UFg to Depleted U,04

.. LLNL-ESTIMATED LIFE—CYCLE COSTS FOR DOE DEPLETED UF. TO DEPLETED U;O. CONVERSION (A)
~ (MILLION DOLLARS FOR 378,600 MTU OF DEPLETED UF, OVER 20 YEARS; DISCOUNTED 1996 DOLLARS)

TOT/'\.L_ (2002 Dollars per GDP IPD)

- j;onvlers{op Capital & Operating Activities AHF Conversion Alternative .HF Neutralization Conversion Atemative
Technology Department A 9.84 --5.74 .
Process Equipment AR 22.36 20.88
Process Facilities - 46.33 45.53
Balance of Plant 29.20 30.25
Regulatory Compliance 22.70 2270
Operations & Maintenance 134.76 198.40
Deoontamlnation & Decommisslonlng 1.76 173
Total Dlscounted Costs (1 996 Dollars) 268.95 325.23 .- .
. Total Undiscounted Costs (1996 Dollars): 902.6 1,160.1
‘Undiscounted Unit Costs ($/kgU):
TOTAL (1998 Dollars) 238 3.05
2.64 3.39

() Source: (LLNL, 1997a)

e

AHF: Assumes sale of anhydrous hydrogen fluoride; $77.32 million credit assumed.

‘ HF: Assumes sale of calcium fluoride (CAF:? produced from hydrogen fluoride (HF); $11.02 million credit assumed.

"NEF Environmental Report

“December 2003

@



- Table 4.13-3 : ;:-Summary.of LLNL-Estimated Capital, Operating and Regulatory Umt Costs
@ for DOE Depleted UF, to.Depleted U,O, Conversnon

: Page 1-of 1

SUMMARY OF LLNL-ESTIMATED CAPITAL, OPERATING, AND REGULATORY
.. ...UNIT COSTS FOR DOE DEPLETED UFs TO DEPLETED U,0O5 CONVERSION (A) LT
e *(UNDISCOUNTED DOLLARS PER KILOGRAMS OF U AS DEPLETED UFg) -~ - P

] 3 et T 7L s AHE Aftemnative - - HFNeutralczahonAnemaﬁve
N °°=‘?'??‘f.“?*“ ST T veees ] 20028 - |- 1s%es - | 20028 -
*| caphtal (v) | o2 | oso-: _—E ..".:-’,jb.gs | o
‘Operating &‘M.aintena;{éz'a o 151 167 T 2.22 - ) .246
Regulatory Compliance ' - XY 0.16 0‘.14\"" e 016» :
| Total: - . 238" 2.64 3.05 :,i {,,A,.s.'sg-

(a) Umt costs based on Table 4.13-2 costs.

L -(b) Technology development. process equvpment, process facilities, balance of plant and decontamination and
2 ‘decommissioning.

| source: quun, 1957a) T L
Note: Summation may be affected by rounding. : L e R
1
_rD N \ 3 » 7 v he
\_ - . lE m s
\ . B LRI . . . - .. ’ -
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Table 4.13-4, - LLNL-Estnmated Life-Cycle Costs for DOE Depleted UFs Dlsposal
Y - Alternatives L

Page 1 of1

A',k \'.\.",;' s

LI Iy : . b
,.,»- ~";r‘(s St A,"l'\_.‘:'\r'«.‘

LLNL—EST!MATED LIFE-CYCI.E COSTS FOR DOE DEPLETED U0, DISPOSAL ALTERNATIVES

(MlLLlON DOLI.ARS FOR 378 600 MTU OF DEPLETED UF, OVER 20 YEARS; UNDISCOUNTED 1996 DOLLARS)
) L. - .- ‘ . Depleted U0y Disposal Alternatives
_ Depleted U;O4 Disposal LS - Engineered Trench Concrete Vault
Capital & Operating Activities : C
Waste Form Preparation: . .
Technology Development 6.56 . 8.58
Balance of Plant Co . 26.43 26.43
Regulatory Compliance . . 2.02 202
Operations & Maintenance . : 31323 ) 33.23
-Decontamination & Decommissioning ’ 080 . . . 080
Subtotal (1996 Discounted Dollars) ~ * ' " 68.84 |~ 6884
Waste Disposal: )
_Facility Engineering & Construction Co :
Site Preparation & Restoration : 102'8292 - T 916603
Emplacement & Closure. . - T 3061 392
Regulatory Compliance :
N 40.35 40.35
Surveillance & Maintenance : 229 2.86.
Subtotal (1996 Discounted Dollars) : 86.36 180.17
Preparation & Disposal Discounted Total Costs (1936 Dollars): " 455.20 249.01
Preparation & Disposal Undiscounted Total Costs (1996 499.60 742.50
Doltars): A
Undiscounted Unit Costs ($ikgU):
TOTAL (1996 Dollars) : 1.31 1.95
TOTAL (2002 Dollars per GDP IPD) 1.46 217 -
Source: (LLNL, 1997a)
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W

Summary of Total Eshmated Conversnon and Dlsposal Costs

" Table 4.13-5 -
*'Page'1 of 1
- SUMMARY OF TOTAL ESTIMATED CONVERSION AND DISPOSAL COSTS
(UNDISCOUNTED 2002 DOLLARS PER KGU OF DEPLETED UFg) ~ .
AHF Altemative HF Neutralization Altemative

. T Engineered Concrete Vault Engineered .Concrete Vault

Cost ltems Trench ' Trench. | -
Depleted UFs Converslon to 2.64 2.64 339 .. .- 3.39
Depleted U0, S
Waste Preparation & blsposal 146 217 1467 237
Depleted UFs & Depleted UaOs 0.25 0.25 ‘025 025
Transportation- "*- - .

. Total Cost: 4.35 5.06 AN 5.81

December 2003
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Table 4.13-6 DOE-UDS August 28, 2002 Contract Quantities and Costs B

3 . \ rd
Page 1 of 1 _ \/
DOE-UDS AUGUST 29, 2002, CONTRACT QUANTITIES & COSTS
. L o Target Million kgU

UDS Conversion & Disposal Quantities: Dep'e(tae)d UFs (\g)
FY 2005 (Aug. - Sept.) ' - 1.050- "0.710
FY 2006 '27.825 - 188
FY 2007 31.500 - 21,294
FY 2008 31.500 21.294
FY 2009 . - 31500 21.294
FY 2010 (Oct.~July) . . 26.250 . 172,745
Total: . ~_149.625 - 101.147
Nominal Conversion Capacity (c) and Target Conversion Rate C- L \..
(Million kgUhyr) 213
UDS Contract Workscope Costs (d): Million $
Design, Permitting, Project Management, ete. 27.99
Construct Paducah Converslon Facility 93.96
Construct Paortsmouth Conversion Facility. 90.40
Operations for First 5 Years Depleted UFs & Depleted U,0, () 283.23
Contract Estimated Total Cost w/o Fea _— |

495.58
Contract Estimated Value per DOE PR, August 29, 2003 . 558.00 ~
Difference Between Cost & Value Is the Estimated Fee of 12.6% 62.42 . f /

v
Capital Cost without Fee
Capital Cost with Fee ) gg?g I p—g
First 5 Years Operating Cost with Fee a18.92
Estimated Unlt Conversion & Disposal Costs: _ |
Unit Capital Cost (f)
2005-2010 Unit Operating Costs in 2002$ . SO.T?/kgg_\ & l
Total Estimated Unit Cost g
$3.92kgU "]

(a) Asonpage B-10 of the UDS contract.
(b) Depleted UFe weight multiplied by the uranium atomic mass fraction, 0.676.
(c) Based on page H-34 of the UDS contract.
(d) Workscope costs on an UDS coniract pages B-2 and B-3.
(e) Does not include any potential off-set credit for HF sales.
{f) Assumed operation over 25 years, 6% govemment cost of money, and no taxes.

( f
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Table 4.13-7 Summary of Depleted UF, Disposal Costs From Four Sources

Page 1 of 1

SUMMARY OF Depleted UFs DISPOSAL COSTS FROM FOUR SOURCES

Costs in 2002 Dollars per kgU
Source
Conversion Disposal Transportation | Total
LLNL (UCRL-AR-127650 (a) 2.64 217 025 5.06
UDS Contract (b) {d) (d) (d) 3.92
URENCO (e) (@ (@) @ @
CEC Cost Estimate (c) 4.93 147 - 0.34 6.74

(a) 1997 Lawrence Livermore National Laboratory cost estimate study for DOE; discounted costs in 1996
dollars were undiscounted and escalated to 2002 by ERI.

(b} Uranium Disposition Services (UDS) contract with DOE for capital and operating costs for first five years
of Depleted UFs conversion and Depleted U,04 conversion product disposition.”

(© Based upon depleted UF, and depleted U505 disposition costs provided to the NRC during Clalbome -
Energy Center license application in 1993.
(d) Cost component proprietary or not made available. ¢

(e) The average of the three costs Is $5.24/&g U. LES has selected $5.50/kgU as the disposal cost for the
National Enrichment Facility. Urenco has reviewed this cost estimate, and based on its current .
experience with UF, disposal, finds this figure to be prudent. .- . |
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